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I. The Chronology of the Pala Kings..' ,'; ; 

. B}- .R. C. ^Iajumdar^ M..A., ThJ>. ' ■ 

Tile eiironology of the Pala kings has, for a long time, 
formed a subject of keen discussion. It will serve no useful 
purpose to recount the earlier views on the subject, as they 
were necessarily based upon insufficient materials and errone- 
ous data. The first SA'stematic attempt to reconstruct the 
main outline of the Pala chronology on a reliable basis was 
made by the late Dr. V. A. Smith in 1909.^ In the follow- 
ing year M.M. Haraprasad Sastrl made a useful contribution 
about the initial date of Dharmapala in his Introduction to 
Ramaearita.‘^ The subject was next, seriously taken up by 
Mr. Ramaprasad Chanda and Mr. ^D.’^anerjl Mr. Chanda*.s 
Bengali work ‘ Gauda-raja-n^la^l^^^ie^ted in 1912-3, although 
the views expressed therein! aboiff the Pala Chronology were 
somewhat modified four j^ears later.® Mr. Banerji’s ®Palas of 
Beiigar'^ was published in 1913, but his view^s were re-stated, 
with substantial modifications, in his Bengali work * Banglar 
Itihasa ’ published in the Bengali year 1321 (1914-13 A. D.) . 
The only contribution that has since been made to our know”- 
Iedgi3 of the Pala chronology is a paper by Mr. BanerjP in 
.which, among other things,, a short account is givep of 
inscription of the 24th year of Rajyapala. / 

In discussing the views of Dr. Smith it must be* reme^^- 


I Ind, Ant., 1909, p. 233 

® Memoirs of the Asiatic Society of Bengal, ^ol. HT 
Manasl ( a Bengali Monthly ), Vol. Vn^'paart I, pP‘ 377 657 f . 

Memoirs of the Asiatic Society of Bengal, Voi V, . ; ^ 

1918, p. 100. .. . ' 
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bered ' that some 'of the moKst important inscriptions were 
unknown to him. Thus tlfe Uddandapnra inscription of Naraya- 
napala^ shows that the king ruled for at least 54 years, and 
this alone is liable to upset the chronological scheme put forward 
by him. ■ But, even apart .from this, his .views are liable, to 
serious objections. According to his scheme the first three 
kings ruled from 735 to 892 A.D., i.e. for a period of more 
than 150 years and this can hardly be accepted, even as a 
working hypothesis, unless very strong evidence is forthcoming 
In support of it. Br. V. A. Smith rejected the Puranic state- 
iiient that two generations of Nanda kings ruled for 100 years 
and assigned fifty years as a more reasonable period. POs 
view's about the duration of the reigns of the first three kings 
of the Pala dynast}^ are not, therefore, consistent with his own 
principle. In the circumstances it is difficult to accept the 
contention of Dr. Smith, made as late as 1914, that the main 
outline of the Pala chronology has been firmly laid by him. 

Mr. Chanda’s views about the dates of the first eight 
kings are no longer tenable. According to him, Vigrahapala I 
ascended the throne in 900 A.D. and Vigrahapala II, a few 
years before 965 A.D. But this is quite inoom|)atible with 
the known reign -periods of the intervening kings, i.e. 54 
years of Narayanapala, 24 years of Raj.yapala and a longer '^ 
period of C4opaia 11. This shows that his proposed dates for 
Dharmapala and Devapala require to be considerably pushed 
back. 

As regards Mr. Banerji’s theory, it is impossible to recon- 
cile its different parts with one another. Thus he holds that 
the Pala king defeated by Rastrakuta Krisnall wa^s Rajyapala, 
and as he has himself assumed in his Banglar Itihasa (pp. 189, 
199, 203) that Vigrahapala I ascended the throne in 865 A.D. 
and that his son Narayanapala ruled for about 55 
Rajyapala could not possibly have ascended the throne before 
920 A.D. But not only the reign of Krisna II but that of his 
two successors was over by that date, as Oovinda IV, the 
great-grandson of Krisna II, and the fourth in succession from 
him, w^as ruling in 918 A.D. Again, Mr. Baneiji looks upon 
Gopala II, son of Rajyapala, as a contemporary of Indra HI, 
the grandson of Krisna II {ibid., p. 204), and this is, of 
course, for reasons just stated, equally impossible. Further, 
according to Mr. Banerji, Madanapala, the seventeenth 
king, was a contemporary of the Gaharwal king Candradeva 
{ibid., p. 284) and must therefore have ascended the throne 
before 1097 A.D,, the year in which the latter died. “Now 
this is hopelessly irreconcilable with his view that the 
eleventh king Vigrahapala III, who ruled for at least 13 


i Ibid. 

^ Evidence in support of this assumption is cited later, p. 4. 
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yea;TS, ascended the throne in 1045 A.D. and that the four- 
teenth king Piaraapala ruled for 45 years ; for eren if ire ignore 
the reign -periods of the iSth, IStli and i6tli kings, the 

aecession of Madanapala cannot- be ■ placed earlier than 1103 
A.D. Again, according to Mr. Banerji, Vijayasena conquered 
Yareiidra after the 8th regnal year of, Madanapala p. 

284). As Mr. Banerji places the death of Ballalaseiia, who 
.ruled for at least II years, at 1118 or IJBf A.D., Tijayasena 
must have ceased to reign before, 1108 A.D. Tlie date of 
Madaiiapala’s accessio.n would thus fall some years before 
IJOO A.D., but, as we have just -s.een. this Is irreconcilable 
iiith bis other statem.en.ts. Lastly,.' the dates proposed by 
M.r. 'Banerji for Dhamiapala and Devapala are no longer 
tenable : for he luis 'assig.n.ed -55 years to Naraianapala and at 
least 3, 15, a.i.id 26 years respectively to Vigrahapfda I, Gopala 
II and '\hgialiapala II. If we add to it the 24 years of Rajya- 
pa la the sum total would be 123 years, which is considerably 
more than, the interval between the dates proposed b.y him res- 
pective! v for the death of Devapala and the acectssioii of 
Alahlpala I., i.e., 865 A.D. and 973 A.D. 

It is thus quite clear that none of t,he e,Kisting theories 
about tlie Pa la chronology is in accordaviice with all the known 
facts, and this necessitates a fresh study of the subject .with a 
view to frame a more satisfactory- hypothesis in regard to Pa. la 
chronology. . ' . 

The 8a math inscription of Mahipala I, dated in the year 
1026 A.D.,^ supplies us with a fixed point in the Pa.la .chrono- 
logy. xA consideration of the known reign-periods of the 
successors of Alahlpala I, as given in the following list, seems to 
show that the king did not live long after that date, and that 
for all practical purposes that date may be looked upon as 
Ms last. ' 


Xayapala 
Vigraliapala III 
Mahipala 11 , 
Surapala II.- ■ 
Ramapala 
Kiimarapala 
Gopala III 
Madanapala 


15 3'ears 
13 years 
a (imknowii) 

b,,..,. .... , , ' 

42 years 

'4 *"■ 

.'c, (uiikiiown) 
19 years 


1 Voi XIV, p,T40.; 1906, p. 445. ^ , 

^ It is. ,, quite , clear from ■■ the - wordings of ^ the Kamauli grant of 
Yaidyadeva that Kumarapala was, the .reigning king when that document 
ivas drawn up. The year 4, the date of the document, might therefore refer 
to the reign of KumSrapala or that of Yaidyadeva in Kamarupa. In 
the first case Kumarapala must have reigned for at least 4 yearsj m the 
second case, more than four;-, for Yaidyadeva was appointed ruler of 
Kamarupa by KumSrapala. '.sometime after the latter had ascended the 
throne. 
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Now, as Madanapala’s inscriptions are found in Yareiidra.. 
and Vijayasena is said to have conquered the province, Afadana- 
pala must have preceded the latter. The date of Vijayasena 
can be ascertained, within narrow limits, by that of Nanya- 
deva whem he is said to have defeated. As Sylvain Levi lias 
shown, Naiiyadeva became king in 1097 A.l)., and the fact, iliat 
vSadasiva Deva of Nepal is styled Kajadhiraja Paramesvara 
in a Sanskrit maimscript dated in 1120 A. D, proves that t\u> 
supremacy was over by that date. It is thus almost certain 
that Vijayasena must have defeated him in the first quarter of 
the 12th century A.D. and Madanapala too must have been 
defeated not long afterwards. 

Now, the sum total of the known reign-periods of tiie 
successors of Maiupala I is 93 years. To this must be added 
the unknown factors a,b,c, and d representing respectively tlie 
reign-periods of Malupalal II, Surapala II, and Gopala 11 L 
and the excess of the actual reign-periods of the rest o^'el 
those known at present. The end of MadanaprdaAs reign vill 
thus fall about 1119^ -f (a -f b 4 c + d) A.D., if we count frenn 
the known date 1026 A.D., assuming it to be the last dab* 
of Malilpala 1. As this takes ns to the second quarter of the 
twelfth century A.D.. it may be held that Mahipaia j, died 
about 1026 A.D. and the same conclusion must be upheld 
even if it is proved than Madanapala continued to rule for 
some time after the conquest of Yarendra by \’ijaysena. for. 
as it is, the unknown factors a,b,c/l, become almost impos- 
sibly short. 

Now, the known reign-periods of the FYiia kings up tr 
Mahipaia I are shown in the following table : 


I. 

n. 

Gopala 

Dharmapaia 

32 years 

m. 

Devapala 

■ .. 33 

IV. 

Vigrahapala 

. . 3 .. 

V. 

Narayanapaia 

. . f)4 „ 

VI. 

Rajyapala 

. . 24 ,, 

VII. 

VIIT. 

IX. 

Gopala 11 

Vigrahapala 11 . . 
Mahipaia I 

48 ., 


The sum total of the reign-periods given above is 194 yiair.’-. 
Again, Gopala II must be credited with a long reign, for he is 
said, in the Ba^igarh grant of Mahipaia, toha\eviilod CJi raid ram. 
which must in any case denote a period longer than that of Ids 
predecessor. As the latter, Rajyapala, is known to lia\'e reigned 
for at least 24 years, we must assign a period of at least 30 

I This should be increased by at least 13 years, for as the footnote 2, 
p. 5 shows, Vigrahapala III whose reign-period has been assumed to be 
13 years, proliably ruled for at least 26 years. 
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j^ears to Gopala II. Subtraoting 194 + 30 from 1026, wiiicli. 
we IiaTC shown to have been practically' the, last date .of. 
Mahipala I, we are in a position to affirm that Dliarmapala 
must have ascended the throne^ x years before S02 A.T)., x 
denoting the reign -period of No. VIII, together with the number 
■of years that the remaining kings must have ruled after' their last 
known dates. This unknown factor can hardly be taken as 
less than a period of 20 years ; indeed it would have to be 
considerably increased but for the fact that there are reasons 
to believe that Dliarmapala met Govinda III in about 808 A.D2 
This early date of Dharmapala is corroborated by a verse 
in the Sahjaiia oopper-plate of Amagliavarsa‘^ which informs os 
that the Rastrakdta king Dhruva defeated a king of Gaiida 
between the Ganges and the Jamuna. This Gauda king can 
hardly be any other than Dliarmapala. for his predecessor 
Gopala does not seem to have extended his conquests so far, 
and the political condition of the Gauda kingdom, just before 
the Pala period, is hardly compatible with the view that any 
of its kings could extend his sphere of influence as far as 
Allahabad in the west. The argument that such an early 
date of Dliarmapala ill suits the supposition that he married 
the daughter of Paravala, who is known to have ruled in 761 
A.D., is of no great weight, for the identity of this Paravala 
with the father-in-law of Dharmapala must depend upon the 
date of the latter, and, besides, the published facsimile raises 
great doubts about the correctness of the reading of the date in 
the Pathiri Pillar inscription. 

As a result of the foregoing discussion the following 
chronological table of the Pala kings may be offered with some 
'degree of certainty. 

£ 1 ’ T- ■ • ^ Approximate year 

Name of kings. Known reign-penod. ^ aecessiors. 

I, Gopala ; ,. 770 A.D. 

II. Dharmapala 32 years 780 ,, 

III. Devapala 33 „ 815 „ 


f An unpnblished copper-plate in the possession of Prof. D. R. 
IShandarkar, who was kind enough to allow me to make use of it, refers 
to the fact that while Govinda III proceeded towards the Him alaj^as in 
fiourse of his conquest, Dharmapala waited upon him. The same in- 
scription also tells us that Govinda HI defeated the Gurjara-Pratihara 
king Nagabhata. It is reasonable to hold that both these events took 
place in one and the same expedition against the north. A comparison 
of the Wani and RSdhanpur grants of Govinda III shows that the expedi- 
tion against the Gurjaras probably took place in the interval between 
the two, for the later grant is practically a repetition of the earlier 
one with the one important addition, viz. the reference to the Gurjara- 
expedition. As both the grants are dated in the Saka year 730, the date 
of the northern expedition of Govinda III may be placed at about 808 
A.D., 

2 This is the unpublished copper-plate referred to in the last note. 
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Name of kings. 

Known reign period, ' 

IV. 

Vigraliapala 1 ( 

:>r 



Silrapala 1 

3 years' 

850 A,;r). 

V. 

Narayanapala 

■ 54 „ 

800 

VI. 

Rajyapaia 

24 „ 

015 ,, 

VII. 

Gopaia IJ 

(longer Ilian 24 years) 

040 ,, 

VIII. 

Vigrahapala Jl 

..... 

07(^ ,, 

IX. 

Mahipala I 

48 years 

078 ,, 

X. 

Nayapala 

15 ■ 

1020) .. 

XI. 

Vigrahapala III 13 (or 20 0^ 

1042 

XII. 

Mahipala 11 

.... 

1070 

xiri. 

Surapala IJ 


1075 ,, 

XIV. 

Raaiapala 

42 years 

1077 „ 

XV. 

Kumarapala 


1120 ,, 

XVI. 

Gopaia III 


1125 ,, 

XVII. 

Maclaiiapala 

11) years 

1130 

XVIII. 

? Govindapala 

.... 

1150 


* A manuscript of the Paocarakea was o.opiod in the twenty sixth 
year of Vigrahapala, Tt is thus (juite clear that cuie of the throi^ king.' 
bearing that name must have ruled for at least 2(} years. I have assigruni 
this period to Vigrahapala III, for, otherwise the ae{*i‘S.sion of Dliarinapabi 
will have to be puslied still further back, a hypothesis which is by no 
means favoured bv the fact, noted above, that ho prol)ably met Govinda 
lIIinSOSA.D. 

^ N’othing is definitely known about the succc^ssors of Madanapala. 
A stone inscription found at Gaya and tho colophons of seve]*al maim* 
scripts refer to a king Govindapala. The inst*ription is dated in the 
Vikrama Samvat 1232 and SH Govinda-pala’-dem-yata-rajyc cMiirddasa- 
8amvatsar€>y Two of the colophons are dated ^ U'S'nmad'Qomnda'pdla- 
dmaaya atUa-samvaiaa IS** and S'rtmad-Govindapdla’devmtmk vina^ta- 
rdjye astadriuwat-samvatsare, ** T have attempted to prove in the accom- 
panying paper on the Sena chronology that such expressions real!\ 
mean that the years were counted from the cessation of the reign, if we 
accept this view we must hold, on tlie authority of the inscription of 
Govindapaladeva, that his reign was over 14 years before 1232 Vikmina 
8amvat. In other words, the king ceased foreign in 1162 or 1103 A.D. 
As I liave placed the accession of Madanapilla in the year 1130 A.D., and 
the king is knowm to have reigned at least for 10 years, tlio end of Ills 
reign is brought c^uite close to the accession of Govindapala : for it seems 
quite likely that Govindapala succeeded Aladanapaia not long after 
A.D., but was defeated, and his kingdom destroyed, bv tho Sena kinas in 
lI62-3-A.'D, ' ■ ‘ ■ ■ ■’ ■ 


2* The Chronology of the Sena Kings* , 

By R. C. Majum-Dar, M.x4.. Ph.D. 

The chronology of the Sena kings has formed the subjeefe 
of a keen and protracted discussion for a long time past. The 
earlier views on this very important question possess at present 
but an academic interest and have been summarised bv 
Mr. N.^ Basil in J.A.S.B. YoL LXY, part I, pp. 16 ff. The 
determination of -the true e|)och of the Laksmanasena era by 
Dr. Kielhorn^ has placed the question on an altogether new 
basis, and the theories that are at present held on the subject 
may be broadly divided into two classes. 

1. That the initial date of the era, 1118“ 19 A.D, is the date 
of the accession of Laksmanasena, the grandson of Vijayasena , 
the founder of the greatness of the d\masty. 

2* That Laksmanasena ascende'd the throne long after the 
initial date of the era which commemorates either his birth or 
the accession of one of his predecessors. 

The date of Laksmanasena is thus the crucial point, and 
before we proceed further we must examine the validity of the 
contention that the epbch of the Laksmanasena era must be the 
date of his accession. 

Mr. R. D. Banerji, the staunchest and the most consistent 
supporter of this theory, states his case in the followiDg 
words’^ : “None of the Indian eras, now known, seem to have 
been started by one king and adopted and renamed by any one 
of his successors.’’ The evident implication, of course, is that 
the era which is associated with the name of Laksmanasena 
must have been started by him. 

It is no use discussing the general principle laid down by 
Mr. Banerji, for the truth of the matter seems to be that the 
era was not aZL Kesavasena and Visva- 

rupasena were the last kings of this dynasty, but their 
inscriptions are dated in their regnal years and no reference is 
made to any era. As a matter of fact not a single instance of 
the official use of this era has been discovered as yet and it seems 
to have been almost unknown in the home provinces of the 
Senas. These considerations are decidedly against the assump- 
tion that the era was ever formally started by any king of 
the Sena dynasty. It cannot thus be maintained, from, 
general considerations alone, that the initial date of the era is 
the date of Laksmanasena’s accession. 


J Ind.Ant,, 1890, p. I 


2 J.A.S.B,, Vol, IX, p. 277. 
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There arOj however, two inscriptionB of a king Asoka- 
ualladeva of Gaya which have been relied upon lo prow ihar 
Laksinanasena ceased to rule before the year ol cd* the era. It 
is. of course, evident that if this eonelusion is tna\ a \a‘rv 
strong ease is made in favour of the view that the (‘poeh nf the 
era is synchronous with the initial dale of Laksmanastaia. 

A brief summaiy of these inseriptions together with, all 
the relevant points- has been given by Mr lh‘:ine.rji in ids |;)a;per 
on Laksmanasena (op, ciL). The important points alH>nt them 
are the dates which run as follows ^ 

(i) SnnudAjCikhva'm^^ sum oi. 

(ii) Bnmal-LaksmmmB&mHlem-paAhmuh-afiUi-^ 7 4 . 

YaiMhha vaM l2 Gunm. 

Dr. Ivielhorn at first held, on the basis of tlie word udiu 
prefixed to the woid that although the years were still 

eountedfromthe eommeucement of the reign of Laksmanaseria, 
that reign itself was a thing of the past.’^ This theory was 
ultiniateiy abandoned by Dr. KJelhoru,'’ l>ut has been re-stated 
by Mr. Banerji **' and upheid by other scholars.'’ 

Before we discuss the true signiticauee of the exfuvs.sion 
atMci-mjye we shall point out the hopeiessiy irrt‘concilaide 
results that ensue if the above view ivS accepted. Mr. Banerji 
says We know from the Bodh-Gaya inscription of the olst 
year of the Laksmanasena era, that Bodh-Gaya and its adja- 
cent parts were in the possession of the Sena kingvS, This is 
indicated by the use of the era of Laksmanasena which could 
not have been used by a king of a distant country like 
Asokacalla of Sapadalaksav if Gaya did not happen to be in- 
cluded in the territory of the Senas. The Gaya inscription of 
V.S. 1232, on the other hand, shows that once tlie country 
belonged to Govindapala, but it had ceased to do so in the 
14th year of his reign. So one can immediately infer timt 
Gaya and its adjacent parts overe wrested from Govindc/pala 
by one of the Sena kings The Bodh-Gaya inscrip- 

tion of La-Sam 74 i^roves that Gaya and the country arouml 
it continued in the possession of the Sena kings of .Bengal.’''' 

Tt must be remembered in the first place, tiiat tlie express- 
ion denoting dates in the two Bodh-Gaya inscriptions is 
exactly similar tt) a series of expressions denoting dates with 


1 Ep. Ind, XII, p. 27 ff. Mr. Banerji's text has ‘ nljytt'.sai'n ' in Cuth 
t he records and the date as 72 in the last. ( Op. ciL, p. 212 ). Kvi(l«nii ly 
he.se^are due to oversight. 

Op. cit, p, 2, note 3. 

^ Synchronistio Lut for Northern India^ Ep. Ind. Vol. Vil !. 

^ Op. cit. 

& Mr. S. Kumar in Iwd.Awt, 1913, p. 1S5; Dr. Hoornle in a private 
letter to Mr. Banerji {BafigMr Itihasa, p. 304 ), 

^ Op. cU, p. 280. 


1-921.] The Ghronology of the Sena Kings. 9 

refei:ence to Gowiidapaia. This will be quite evident if we 
arrange below the dated portions of his iiiscriptions. and the 
colophons of manuscripts referring to his reign d 

. (i) SnmadMovind(i‘paladevana^^^ gata-rdjye Gaiurddam-smn- 
vatsare. 

(ii) Brhnad-Govindapala-devasy ^ailta sainvat 

(iii) Srlmad-Goirindapa^^^ . vmasp-rdfye Asia-trim- 

sat-samvaKisre. 

No reasonable doubts can be entertained that all these 
phrases are but different expressions for denoting the same 
thing. Now the phrase used in No. i, is almost identical with 
that of the two Bodh'Gaya inscriptions referred to above, and, 
in any case, it is not permissible to attach different interpreta- 
tions to them. But this is exactly what Mr. Banerji has done. 
He infers from the words aUta rdjye samvai in the Bodh-Gaya 
inscriptions that Laksmanasena had ceased to reign, although 
Gaya was still under the -Sena kings ; but in spite of the expres: 
sions gata-rdjye and a.tUa samvat used with reference to the 
I4th and the 18th years of GTOvindapala, he holds that the 
latter reigned till the 38th \'ear, although there was a cessa- 
tion of his rule in those parts of the country in whioli the 
expresioii gata-rdf ye or aUta samvat wm used with reference to 
him! But let us examine the point a little more closely. As 
the above extract will show, Mr. Banerji holds 

(i) That Govindapala ruled over Gava sometime between 

1162 and 1175 A.D. " 

(ii) That the Bodh-Gaya inscriptions show that in the 
olst year of the Laksmanasena era, Bodh-Gaya and its 
adjacent parts were in the possession of the Sena kings and 
that these territories continued in the possession of the Sena 
kings till the 74:th year of that era. 

As the years 51 and 74 of the Laksmanasena era would 
give us respectively the years 1160 and 1183 A.D., it seems to 
be somewhat difficult to reconcile the above two points. 

Then there is another important question. If, as Mr. 
Banerji holds, Laksmanasena died before the year 51 of his 
ora, his sons must have been on the throne between this date 
and the final conquest of the territory round Gaya by the 
Musuimans. How is it, then, that not only in the two Bodh- 
Gaya inscriptions of the years ol and 74 A.D, but also in a 
newly discovered inscription’^ of the 83rd year of that era 
found in the neighbourhood, the name of Laksmanasena alone 
is invoked and not that of any of his successors ? Again, what 
force is there in stating that Laksmanasena had ceased to 
reign, { assuming the interpretation of Mr. Banerji to be 


i Quoted in Mr. Banerji's article, op. oil , pp. 278-9. 
^ J.B.O.R.S., ,1918, p. 27k 



10 


Journal of the, Asiatic Society of Bengal [N.S., XVII, 



CGrrect ), about forty years after that was an accomplished 
fact ? On the analogy of other inscriptions dated, say in the 
Gupta or Kushan era, we should expect the name of the 
reigning king with the year of the era. We find for example 
the expressions “Huviskasya saih S-l,” ‘ and “ 8rT-Kiunara- 

guptasya sariivatsare 96. ” * In both these ease.s the name 

of the reigning king is mentioned along with the years of the 
era founded by his predecessor, and this seems to have been 
the standard practice in ancient India. 

These considerations raise grave doubts about the correct- 
ness of the deduction that the "epoch of the Laksmanasena era 
is the year of the accession of that monarch. There are, 
however, positive evidence.? which seem to demonstrate the 
impossibility of this view. 

The Deopara inscription of Vijay'asena® proves that he 
was master of Varendra. Now the Manhali grant of Madana- 
pala* shows that he occupied Varendra till at least the eighth 
year, of his reign, for he made some land-grants in the Pundra- 
vardhana bhukti in that year. It would thus follow that 
must have ceased to reign after the eighth year of 
Madanapala, a conclusion which has been accepted by Mi'. 
Banerji in his latest writing on the subject.^ We can arrive at 
the upper limit of the date of Madanapala by counting the 
reign-periods of his predecesssors as far as Malilpala I, one of 
whose known dates is 1026 A.D. This will be quite intelligible 
from the following table : — 


Mahipala I 

.. 10261.1). 

Nayapala . . 

.. 15 years 

Vigrahapala IH . . 

.. 13'’ ,, 

Mahipala 11 

a . ^ j 

Surapala 11 

*' .. b „ 

Ramapala 

. , 42 years 

Kiimarapala 

4 ‘ „ 

Gopala in 

. . . 0 ,, , 

Madanapala 



It will be evident from the above table that Madanapala 
ascended the throne in 1100 {a -t- b c + d) A.D., these letters 
representing respectively the unknown reign period.? of Maht- 
pala IJ, Surapala II, and Gopala III, and the excess of the 
actual reign-periods of the rest over those known at pi’c^scnt. 
The initial date of Madanapala’? reign must therefore fall some 
years, probably a good many years, aft(‘r 1100 A.D. 

As wo have seen above, Vijayasena must have ceased tu 
reign after the eighth year of Madanapala. His siku-csscu' 



* Liider's No. 41. 2 "Fleet’s / nticript io}is , A o. /O. 

t . P- 305. i J.A.S.B, 1900. p. 00. 

5 Banglar IHhasa, p. 284. 
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Ballaiasena could not therefore have come to the throiie till 
some 3 ^ears lifter 1108 A.D. As the Naihati grant ^ of Balia- 
lasena is dated in the 11th year of his reign, lie must have ruled 
for at least IL 3 ’ears, and his son and successor Laksmanaseiia 
could not therefore begin to reign till some years after 1119 
A.D, It is thus obviously impossible that the epoch of the 
Laksmanaseiia era, viz. 1118-1119 A.D. is the year of the 
accession of that monarch. 

So far we have definitely established two imjiortant 
points, viZi . 

1. Neither the epoch of the Laksmanasena era nor th^^ 
wordings used in connection with it necessarii^y place the 
accession of that monarch in 1118-19 A.D. 

2. There are positive evidences which show that Laksma- 

nasena did not come to the throne till some years, possibly 
a good maii}^ years, after 1118-19 A.D. « 

Having settled these preliminary points we are now in a 
position to take into consideration such other evidences as are 
expected to throw light on the problem. 

I. There are still extant two learned works eoniposed by 
Baliaiasena, viz. Danasagara and Adbhutasagara. Some manu- 
scripts of these two works contain v'erses denoting the time of 
their composition.*^ Thus wve have in vsome manuscripts of 
Adbhutasagara:— ^ 

{a) bnmacl-Balldlasena-ra- 

^ jy-ddau^, 

( 6 ) Sake Kha-navct’khreyidv^abde drebhe Ahdhutasdgaram \ 
Gauden dr a -Knnjar-dldna ■‘Stamhha-vdh iir = rnahlpatikw . ^ 

Again we have in some manuscripts of Danasagara : — 

(c) Nikhila’Cakradilaka-^rimad-Balldlasenena-yurne ! 

SaH-nava-daM-mite Sakmxtrse Ddnasdgaro racitah} W 

The first of these extracts places the accession of king 
Baliaiasena in or shortly before 1159 A.D.^, while the second and 
the third refer the composition of two of his works respect- 


i Ep. Ind,, Voh XIV, p. 156. 

^ Cf. the description of these works given by Mr. Banerji, op.cit.f pp. 
274 m 

This passage is not noticed by Mr. Banerji, although it was pointed 
out as early as 1966 by Mr. M. Chakravarty. (J.A.S.B. 1906, p. 17, note 1). 

+ Bhandarkar’s i/ie search for SanskrU Manuscripts during 

1887-88 and 1890-91, p. LXXXV. 

3 J.A S,B. 1896, Part I, p. 23. Gaudarafamdid, p. 61 footnote. 

Mr. Manomohan Chakravarty op. cit. and following him Mr. 
Ramaprasad Chanda {Gauda-raja-mdld, p. 62) have taken the word ddati 
to mean the ‘first year/ and thus placed the accession of Baliaiasena in 
the year 1159 A.D. on the strength of this verse. It appears to me, how- 
ever, that the word might as well mean the ‘ first part ’ and thus the acces- 
sion of Baliaiasena would be placed in or sometime before that date. 
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ivciy to 1168 and 1169 A.'D. These three verses are theieiVire 
perfectly consistent in themselvesd 

Mr. 'R,.I>v. Banerji, however., ignores tlieir vahie 
rlif3 two following grounds : — 

(i) That the extracts (b) and (c) are not to be found in all 
the available manuscripts of these two works, and tliat they 
are therefore to be looked upon as interpolations. 

(ii) Even supposing that the^^ are genuine, evidence based 
on very modern copies of manuscripts can hardly be put forward 
against the testimony of contemporary epigraphical voconU. 

As regards the first point, it is no doubt true that in the 
absence of these verses from some of the manuscripts, eoiiclii- 
sions based upon them cannot be regarded as final unless cauTob- 
orated by other evidence/ but it is certainly going too far to 
say that they are to be looked upon as interpolations merely on 
that account/^ 

As regards the second point, the principle advanced is quite 
all right, but its application in the particular instance does not 
seem to be correct; for, as we have seen above, tliere is nothing 
in the contemporary epigraphic records tliat is really in 
conflict with the verses quoted above. 

IJ. The statement of the Moslem historian Minliaj that 
Rai Lakhmaniya was defeated by Muhammad, son of 
Bakhtiyar, within a few years of 1200 A.I). (the dates proposed 
by Raverty, Cunningham and Bloehmann being respectively 
1194, 119“),’ and 119S-9 A. D.) corroborates and is corroborated 
by the testimony of the verses quoted above ; for the identity 
of Lakhmaniya and Laksmanasena is evident and has been 
recognised long ago, and with a date for Ballalasena in about 
1160-1170 A.T)., the reign of Laksmanasena naturally falls 
towards the end of the twelfth eeiitury A.I) 

1 The doubts raised on this point by Mr. Hageiidrauath V'asu seem to 
be due to a misunderstanding. We learn from some verses \n Jdhltula- 
sagara which follow the extract (5), that Ballalasena, died before he eouid 
complete the book, and that it was finished by his son Laksniana,serhM. ,!Mr. 
Vasn argues that if Ballalasena died in 1090 §aka without being able to 
complete Adhhataagara^ how is it possible that he himself eomposeri 
Danaadgara in 1091 6aka as testified to by the extract (c) above. The fact, 
however, is that the passage in Adbhutaaagara doeB by no means indicate 
that Ballalasena died in 1090 Saka. It simply tolls us that the ?>Dok was 
begun in that year and was left incomplete when its author died. It rtmy 
be readily supposed that the royal author commenced his work in 1090 
Saka and w^as engaged o\"er it for a few years when iio <lied. In the 
meantime another work, iJdnmagaray whlah was probably begun earlier, 
was brought to completion in the year 1091 ^aka. The statonuMds made 
in Adbkutasdgara and Danaaagara are not therefore irn'orisisteut with 
each other. 

Mr. Banerji unduly minimises the significance of tho .fact that three 
isolated passages in two different works corroborate one an another. Tho 
arguments advanced by Mr. Chanda ( Gauda-raja-maldt p. ) to prove 
the genuineness of these passages are very reasonable and Tiot, so 
far as J know, been mot by Mr. Banerji. 
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ILL Tile date of Asokacalla is also in fiill accord with 
the above view if we correctly interpret the data we .possess 
about him. Now one of his hisciiptioiis is dated in year 
1813 of the Nirvana era. : The; late Dr. Fleet has shown that 
although different views were current about the date of the 
Nirvana in Ceylon, all these were superseded, towards the 
end of the twelfth century A.D. or a little earlier, by the 
assumption that the event was to be placed at 544-”543 B.Cd 
Mr. Taw Sein Ko sa,y s that this era was known to the Burmese 
long before the 12th century A.D.‘^ About the particular 
mscription of Asokacalladeva and its date in the Nirvana 
era, Fleet remarked : — '‘ Treating this date as a date in the 
reckoning of B.C. 544, and taking Karttika as the Purni- 
manta month, ending with the full moon, which is what we 
should expect, I find that the given details are correct for 
Wednesday, 1 October, A.D. 1270.’' 

With this date of Asokacaila in view, the meaning of the 
dated portions of his other two inscriptions becomes self- 
evident. These are : (i) Lakhvanasenasy = atlta-rajye sam 51 . 
(ii) Laksmanasena-deva-padanam = atlta-rajye sam 74 Mai- 
sakha vadi 12 Gurau. 

Now if there are reasons to believe that ABokaealla flour- 
ished about 1270 A.D., naturally the dates in the above two 
inscriptions would be taken as counted from the cessation of 
the reign of Laks man asena, that event itself being placed to- 
w^ards the end of the t^velfth century A.D. Taking Bioclimaii’s 
date for this event, the second inscription, which alone admits 
ox verification, regularW corresponds to 1271 A.D. , May 7, 
Thursday. (With dates proposed by Cimningham and Raverty 
it would corresi3ond respectively to 1267 A.D., April 21 
Thursday, and 1268 A.D., May 10 Thursday 9- 

No reasonable objections can be urged against this view. 
On the analogy of such expressions as Y ijaya-rajye sam 4 
which means ‘ 4 years having elapsed ( or 4th yeoLV being 
current), counted from the commencement of Vijayarajya,’ 
atlta-rajye sam 51 may easily be taken to mean that 50 or 51 
years had elapsed since the atltarajya or the cessation of 
reign. The sense is made quite clear by the cor responding 
expressions gata-rdjye,'’ vinasta-rdjye, etc., which occur in 
the place of aUta samvai in some of the inscriptions of Govinda- 
paladeva. There can be no reasonable doubt that these 
expressions easily lend themselves to the interpretation that 
the reckoning w^as made from the end of a king’s reign or the 
destruction of a kingdom. 


i J.R.A.S,, 1009, p. 323 ff. Also cf. J.R,A,S, 1910, pp. 474 857 ; 

1911, p. 216 2 1911, p. 212. 

According to the calculations of Swamikannu Pillai with which 
Prof. R. R. Bhandarkar was kind enough to supply me. 
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The : possibility of. such a. reckoning is indisputably proved 
by the' , inscriptions of (dovindapaladeva, notably the two 
follo'wing instances,: — 

(i) mnasia-rajye AstaJriniMi-sam- 
vatsare. 

(ii) Chvt7idapaki-devam^^ 

Even according to the interpretation of Mr. Baiun’ji, 11 le 
kingdom of Govindapila was destroyed in the ,*hSth year, 
The second instance therefore shows that reckoning was still 
made with reference to his reign. Mr. Banei'ji lias himself 
noticed this point and his remarks are worth quoting. “ The 
referenced' says he, ‘Mii a record to the reign of a king who 
had ceased to reign over those parts is curious, ih'obably 
Buddhists did not want to refer to the reign of a king who, 
though king de /ario, was not a Buddhist in faitln ^Vhen 
the king had finally ceased to reign, and all Indian kingdoms 
had been indiscriminately destroyed in Bihar and Bengal, ilie 
scribe had only to indicate the date of the dethroned prince 
with abridged titles and adjectives denoting that his reign 
was already a thing of the past."* 

And this is indeed the key to the true e.\p}ana(iou. It 
is probable that when the Pala kingdom was hnally destroyed 
by the Senas, the Buddhists, unwilling to refei* to reign of 
a non-Buddhist king, continued to count their dales with 
reference to the destruction of the last ITila king, \‘iz. 
Govindapaladeva. Again, when the Indian kingdoms had been 
indiscriminately destroyed in Bengal and Bihar by the Islamic 
invaders, the scribe, unwdlling to refer to the pramirdhamnmt- 
vijaya-rdjya of the Moslem conquerors, conntecl the dates with 
reference to the destruction of the last inflependeut nati\ c 
kingdom. 

Reference iira^y be made in this connection to tlie fact that 
even less than two hundred years ago, tliore were current in 
Bengal, eras, known as Balali San or Parganati San.'^ The 
colophon of a manuscript, gives the date as 1176 Bangla San, 
570 Balali San and 1692 Saka. The epoch of this ei*a would 
thus fall in 1199 A.l). All the documents, which arc dated in 
the Parganati San along with a known era, show that its initial 
year corresponds to 1202-3 A.D. , there being only one e.x:ception 
according to which the initial year u-ould (.' 0 !‘respo!id to 
1203-4 A. D. 

I do not, of course, go so far as to assert posit ively that 


1 Op. cU\, p. 280. 

^2 por a detailed account of this era cf. IMr. J. 1 toy’s • Dhilk nr 
ItihSsa ’ Vol* II, p. 393 S. and Mr. Bhattalalfs paper in Ind.AnL 1012, 
p. 169 ff. Mr Bhatta^ali seems to have been wrong in reading the name 
of the era as ‘ pargamiW rather than ‘ 
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the years of the Gaya inscriptions are to be counted with 
reference to one of these eras : but the fact that their epochs 
fall so closely to the end of Lakamanasena's reign, and the names 
given them,.' viz. Balali., evidently a. contracted form of 
Ballali, i.e. pertaining to Bailal (Sen), seem to me to lend 
strength to the conclusion, we have , independently arrived at 
above, that there was a practice, in different parts of the 
coiintey, of counting dates with reference to the end of the 
last independent Hindu dynasty. 

Thus three Independent lines of evidence, viz. the dates 
given in Danasagara and Adbhutasagara, the account of the 
Muhammadan historian MinhaJ and the dated inscriptions of As- 
okacalladeva, ail lead to the conclusion that Laks manasena flour- 
islied towards the end of the twelfth century A.B. This view 
again is in full agreement with what we know about the rela- 
tions of the Pala and the Sena kings. For, as we have seen 
above, Madanapaia could not possibly have flourished earlier 
than the first quarter of the twelfth century A.D., and he was in 
possession of Yarendra which w’as afterwards conquered by 
Yijayasena.^ 

The date given in Danasagara and Adbhutasagara being 
thus corroborated by external evidence, we may provisionally 
accept the statement in Adbhutasagara that Bailalasena 
ascended the throne in or shortly before 1159 Ad). As one of 
the inscri|)tions of Vijayasena is dated in the 32nd year of his 
reign he must be held to have enjoyed a long reign. Thus his 
accession is placed quite close to the year 1119 A.D., the 
epoch of the so-called Laksmanasena era. This naturally 
gives rise to a strong presumption that the era commemorates 
the accession of that monarch. The fact seems to be that 
with the destruction of the Hindu monarchy the reckoiiing 
was made from the end of Laksmanaseiia’s reign, and it ma^^ 
be held, on the analogy of the inscriptions of Govindapala" 
deva, that the expressions used in connection wdtli this 
reckoning would be either such full titles as Laksmanasenasy = 
atlta-rajye or simply Laksmamya sam ov- eYew samvat} It is 
easy to infer that the second expression came to be contracted as 
Ka Sam. The earlier La 8am therefore seems to have com- 
memorated the end of Hindu monarch}^ Later on, however, 
the people probably came to the right conclusion, that the 
best way of commemorating the rule of the Sena kings is not 


That the contemporaneity ■ of Vijayasena and Nanyadeva leads to 
the same conclusion has been shown in the accompanying Paper on Pala 
Chronology. 

=2 Ep. Ind., Vol XV, p.. 278. , 

For the era associated with Govindapala is variously known as 

( 1 ) Go vindap ala-devasy* atita-sam vat , 

(2) Govindapaliya-Samvat. 

(3) Govindapala-devanam-sam, 


1() Journal of the Asmtio 3oe, of BengaJ f'N.S'.j XVII, 1921.] 


to i.‘e(*.kon the date from their destruction but from the foua- 
dation of their greatness. An artificial era was therefore sot 
in witli tile date of the accession of Vija3'a,s(3iui, the founder of 
the greatiiess of the famil}’', as the initial year. It nuii* l)e 
tliati there was >sorae diiteeuce of opiiiion on this })oi!it. sonu' 
looking upon the date of accession of lieniantasena as the truc^ 
starting point of the era. This might explain the dilTerent 
mode of counting the era in Mithila, with an initial point in 
about il0i)”7 A.D. It appears that this era was confoiiiuhHl 
with the true La 3am and both came to be indifferently eailed 
1 ) 3 ' this Jiame till the earlier one was altogether superseded 
by the later. 

.For the present, however, all tills is mere conjecture, and 
it is to 1)6 distinctl 3 " understood that the main proposition 
advance<I in this paper about the date of Laksmanasena, rests 
absolutely independent of this or any other similar hypothesis 
to explain the origin of the era of 1118-9 A. I)., or its 
association with the name of Laksmanasena. For tlie matter 
of that, other explanations are equally like] 3 '\ and may be 
urged with equal cogencjn One might, for example, hold tliat 
fhe era coiumemorates the conquest of Mithila bx" Vijayasena 
and v as at firsr current in that localita^ till it was confounded 
with the other eniTcnt in Oaya and its neighbourhood and 
same to be associated with the name of Laksmanasena, It is 
useless to speculate on these hypothetical (‘X])lauations, but 
they show tlie possibility of the association of the name oC 
Laksmanasena with an era which had at first nothing to do 
with him or his reign. 

On the basis of the foregoing considerations the ehro!iolog 3 
of the Sena kings may be laid down as follows : — 


Name of the King 

Sainantasena 

Hfemantasena 

A^ijayasona 

Ballalai^ena 

Laksmanasena 

Vi^varupasena 

Ke^avasena 


Name of the Qvieen 


Ya^odevI 
Vilasadevi 
RanaadevI 
Tndade\ i 


Approximate year *0’ 
access ion . 

1 106 A.I). 
im-^a A.D.i. „ 
U50 A.D 
1175 A.D. ■ 
moo A.D. 

1225 A.D. 


{ M,y friend Mr. N. K. Bhattasali suggests that the date of the newly 
discovered inscription of Vijaysena referred to on p. 0 above is not SlL 
as read by Mr. Banerji but 61. Tn that case the aceoasion of Vijaysena 
has to be placed before 1118-19 A.D. and tho theory that the era of 
1118-19 A.D. commemorates his accession must bo abandoned. It is 
needless to point out that Mr. Banerji’s theory that Laksmanasena 
ascended the throne in 1118-19 A.D. is quite incompatible with this new 
reading of the date. 


3. NUMISMATIC SUPPLEMENT No. XXX¥. 

3 —The numeration of the articles telow is continued 
from p. 249 of the Journal and Proceeding for 
1921 . 

212. A Bombay Half-Rupee of Charles II. 



Meta] 

Mint 

Size 

Weight 

Date 

Provenance. , 


Silver 

Bombay. 

of an inch. 

90 grains. 

,2 ■■■■ 

Munich, Bavaria. 


Obverse — 

In centre Pax deo in two lines, within a beaded circle, 
around it (Moneta) BombaiEn(sis) surrounded by a beaded 
circle between two lined circles. 


Beverse — 

A shield of Arins—Tliree ships, etc., between two wreaths. 

A similar coin without date, but a rupee probably, the 
property of the British Museum and published by Dr. Thurston 
is attributed to the reign of Charles 11. (Plate XYIII 0 of the 
Madras Museum catalogue). Also compare Mr. Atkins" Rupee 
No, 11 (figured) and a half -rupee No. 12, both undated (Coins 
and Tokens, etc. , of the British Empire, London, 1889, page 1*37.) 

Mr. Atkins in his work writes :—‘VThe first commercial 
intercourse of the English with India was a private adventure 
of three ships, which were fitted out in 1591 .... The earliest 
coins for the East Indies were either struck at our own mint 
by our inoiiarehs or coined by their authority. . . . During the 
reign of Charles II the Company began by authority from the 
Crown to strike coins for their factory at Bombay, all of which 
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bore either the name or some reference to the StJvereiuii . . „ , . 
The first money coined in the East Indies was at Iknnbay In 
the years ld7L when the Court of Direcdors ,i>ave inst laietiims 
to theii* servants to establish a mini-, and a lew wars la(er this 
measure was sanotioned by the Crown, \ elaus(^ in the (*hartm‘ 
i^rantod by Cliarles II. dated October otli, IGTT. einpou'erec! 
t he Company to stamp money at fiombay . . . 

This half-rupee also bears no date t>r ilie name of tlie 
sovereign but appears to have been issued duriiig the reign of 
^harlesIT. 

I have not been able to refer to the works of Ending and 
Brace, nor to Mr. Thomas’s article in the Indian Anli(|narv. 
Bombay, 1882. 

Bombay, j C. E. Kotwall. 

Zlsi Jawuarn, 1919.1 

XoTK.— A rupee of this description n^as in tlie White King 
collection. No. 988 of Schulman’s Sale ( Vitalogiuv— (fidfer.) 

219 Tnn Offioia'L Sfal of l:h,UNCK A'za!n',Sh,ali. , 



Prince A'zani Shah was the eldest son of Aurangzeb. At 
the time of his father’s death he was (Governor of Giijanlt and 
part of Central India.^ the suec^tyssion with Ids 

brothers, prince Mu‘azzam (sobseqnentiy Shah 'Alam Bahadur) 
and prince Kam Baldish. and struck coins in liis own name in 
the years 1118 and 1119 A H., all of the first J'egnal year. 
These are known in gold and silver of eight mints and are ail 
rare. AV.am Shah was defeated and slain at the battle of da jaii 
near Agra in the year 1119 A. H. 

1 now illustrate a brass official seal of A‘zam Shah bt^aring 
the name of his Wazir Zain Klian which was dug ii]) in the Did 
Fort, Delhi, during the winter of 1914-15. The seal Itself is In 
the Delhi Museum. It was sent to me for idcntilieatlon and 
the Deputy Commissioner of Delhi kindly permitted mn to 
publish it. 
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214. FIroz Shah Zafar, Ibn Firoz Shah. 

: The late Mr. Rodgers^ puzzled. as other iiumisiiiatists have 
beeii.'.wa.s the first to 'throw doubts, on the ready assumption 
adopted by Edward Thomas that Zafar, the second son of Firoz 
Shall, was associated by his father in the kingship immediately 
after the death of Fath iOian, the heir appareiit, in 763 H. 
Mr. Rodger-s, however, does not controvert the statement of 
such association, but suggests that another prince; named Firoz 
Shah Zafar, succeeded to the throne of Delhi for a portion of 
the year 791 during the troublous period which ensued after 
the death of Firoz Shah in the beginning of 790. His theory 
was based on the obvious fact that all the dated coins of Zafar 
belong to the single year 791, a date 'hj which, according to 
Thomas, Zafar, the second son of Firoz. '' must obvioiisR ha ve 
been in his grave.’' 

Now Thomas states accurately enough that whereas the 
coins of Fath Kiian show signs of provincial treatment, the 
■•coins of Zafar coincide closely in their general aspect with 
the ordinary money of the reigning monarch, and in so far 
■’ fully bear out the declaration on their surfaces of a Delhi 
'' mintage.” The coins of Zafar were undoubtedly struck at 
Delhi, while those of Fath Klian may be attributed with almost 
equal certainty to the eastern viceroyalt}^ the Iqlhn-ush-sharq, ■ 
which appears on the marginal legend of his gold pieces, and 
which afterwards became the independent kingdom of the 
Sharqi Sulfcans of Jaunpur. Fath I£han, the favoured heir, 
the " beloved of the east and the west,” exercised kingship as 
the deputy of his father in the eastern portion of the Empire, 
l)ut there is nothing to show that Zafar, who appears to have 
succeeded for a time to the viceregal appointment of Jaiinpur, 
attained equal honours to those of his elder brother. Possibly 
the reason was that Zafar held the Eastern Provinces for a 
very short time, as we hear of him afterwards as the warden 
of the western marches. 

The inference is that Zafar after leaving Jaunpur settled 
down to the administration of the Punjab and Multan for the 
rest of the long reign of Firoz. No actual record of his dea,th 
is traceable. It may exist in some history of which I am 
unaware ; but in the absence of definite proof there is no reason 
to reject the positive testimony of coins which show that Zafar 
survived his father. 

The assumption that Zafar followed Fath IHian as joint 
ruler with liis father apparently rests on the fact that in 789 
the Shahzada Muhammad, the third son of Firoz, unquestion- 
ably wms made deputy to the Sultan, owing to the advanced 
age and failing strength of that monarch. Then the circii in- 
stances were entirely different. Firoz was old, feeble and his 
mind had become infirm. The ascendancy of the Wazir was 
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resented by the ‘‘slaves of Blroz SMli/’’ and the dynasty 
needed open support. When Firoz dkxi. Miihammad was 
eompclled to resign his share in the kingship, and to yield to 
the law of primogeniture. Tugldaq, the son of t'ath Khan, 
was the obvious successor, and when lie |)ro\*ed a failure ainl 
was removed in the manner sanctioned b,v pret'edent, tlie 
nobles, according to Thomas, ‘'put forward Abfibakr Shah, 
the son of Zafar KJian, as a claimant for the throne,'' 

This account, it is submitted, is incomplete. When 
Ihighiaq succeeded, it was obviousl^i' to the advantage of Zafar 
to remain in the background. When Tughlaq was deposed, 
the right of succession would devolve in the natural sequence 
on Zafar ; but if Zafar was away from Delhi, if he was still, for 
the sake of argument, ill his western viceroyalty, the obvious 
course was to take his son as his representative. By putting 
forward Abilbakr, the claims of Zafar could be maintained 
against Muhammad, who in his strongholds of the north 
thought of nothing but the recovery of the sovereignty 
which he had exercised for a yea r or more. 

According to the coins, Tughlaq reigned from the death 
of Firoz in 790 till his death in Safar 791 . Zafar reigned in 791, 
and A bilbakr reigned in 791 and 792. Tlie vast majority of 
the coins of Abilbakr bear the date 792 and those of 791 are 
rare, (bnsequently it is reasonable enough to suppose that 
his rule comprised but a short period of 791. In Bamzaii 792 
Muhammad reoccupied the throne, a fact which accounts for 
the existence of a few coins bearing his name and that date, 
although the resistance of Abubakr was not finally overcome 
till Muharram 79S. 

The conclusion is irresistible. Zafar, under the style oi 
Firoz Shah Zafar, succeeded Tughlaq IT, but survived Ids 
succession only a few months, and was followed by his son 
Abubakr. The testimon}" of the coinage cannot be ignored. 
We have a Sultan named either Firoz Shah Zafar bin Firoz 
Shah or else Firoz Shah Zafar plain and simple, whose only 
date is 791, and we cannot on the strength of an analogy prove 
that these coins were struck jointly by Firoz and his son, 
especially as any such contention involves, in the ease of tln^ 
more common <^oins, an assumption that they were issued 
when both Firoz and Zafar w-ere dead and another Sultan 
ruled in Delhi. 

It may fairly be argued that the adoption of the title of 
Firoz Shah in conjunction with Zafar was done to strengtfien 
the claim of that prince to the throne in the eyes of the people. 
Firoz Shah reigned in peace and popularity for nearly forts 
years and his prestige was immense. The third sou, Muham- 
mad, styles himself invariably Muhammad Shah Inroz Shah 
and not Muhammad Shah bin Firoz Shah, and the point though 
small is not insignificant. 
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It is no light matter to interfere with the accepted chain 
of histor 3 % but when acceptance involves the brushing aside of 
palpable dates as inconveniences, one can only feel surprise at 
the acquiescence displayed in the admittedly theoretical ex- 
planation given hy one who, though the greatest expert of his 
da 3 ^ has shown himself, in many points of equal importance, 
liable to the common failing of mankind. j| j^evill. 

215 . The Currency of the Pathan Sultans. 

One of the strangest facts connected with the study of 
early Muhammadan numismatics in India is the extent of 
our ignorance as to the designation and value of coins belong- 
ing to w^ell-known and characteristic types. Much effort 
was devoted by Edward Thomas to the origin of particular 
weights, but on the few occasions on which he attempts to 
give a definite value to a billon or copper coin, he displays 
the greatest diffidence. We have come to know coins by their 
types and ^weights, but few- attempts have been made to give 
a denominational value to a particular type. 

The subject is one of absorbing interest to the numisma- 
tist, and though the matter demands a great expenditure of 
labour in the way of research and the elaboration of detail, it 
is high time that a start should be made in removing a reproach 
to an exact science, and it is hoped that active niimisma- 
tisfcs will lend their aid in the quest after precision. In this 
paper it is not proposed to touch on the relation of gold to sil- 
ver, but merely to initiate an attempt to show’ that certain 
w’ell-knowii coins may be described with greater accuracy 
than the large billon of Firoz’’ or the small copperof Muba- 
rak/’ 

In making this start, it seems desirable to adopt certain 
postulates. These are not proved, and are possibl}^ incorrect ; 
but until they are disxoroved, it is better to base theory on 
assumptions and if subsequent adjustment is found necessary, 
to appl}’ that adjustment to the subject as a whole. 

It is stated b}’' Thomas and endorsed by Mr. H. Nelson 
Wright that the tafika weighs 175 grains or 100 The 

weight of the inti therefore is T75 grains, and if this is accepted 
as accurate, we have to make very considerable allow’ances 
for the wear and tear of ages. It is of course possible that 
the real weight of the rati was under-estimated at first, and 
force is lent to this suggestion by the unquestionable fact that 
while perfect specimens of the tanka subsequent to the reign 
of Firoz Shah have actuall}’' a w^eight of 175 grains, no silver 
tanka struck before the days of Muhammad bin Tughlaq has a 
higher recorded weight than 170*2 grains and the average weight 
of ail the tankas recorded by Thomas up to the days of Firoz 
Shah is no higher than 166 grains. 
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The second postulate is that the value of copper in I'claiitsh 
to sih'er stood at ()4 to one up to the days of the con- 

qiujst. Much ingenuity is disphyyed by Thoinas in pro\ inu 
this contention, and it is indubitabl^y the ease that Ihrouglunit 
tlie period the quarternary system prevails. It is |)(M*fecll\ 
dear that the tanka contained 64 jaitik; but at I lie same tinn- 
we have distinct evidence of the iiitrudu(*ti<.>n at certain 
periods of a decimal system. 

Further, we have to be cautious. Too much stress must 
iiot be laid on the accuracy of the weighing machines e!nplo\ ed 
in the mints, or on the honesty of the oflieials. A defect of a 
grain or two would probably pass without notice, and in spite 
of the notorious skill of the craftsmen in slicing the exact 
amount of metal off a bar. it is not difficult to imagine that 
while an unduly heavy piece would be clipped, a slight defect 
in weight would be disregarded. Allowance for such laxity is 
most necessary in the case of billon. The general existence of 
a billon coinage enabled the sovereign to manipulate the coin- 
age to suit his purse with very slight chances of detection, and 
even if the coinage were not debased deliberately, it was as 
easy for the mint master to secure a handsome profit by a 
slight reduction in the proportion of silver. 

Consequently we have to bear in mind that tiu^ ideal pro- 
portion and weight do not necessarily coincide with the real. 
Allowances must be made readily for divergence from the stan- 
dard not only as intentional, but also because it by no means 
follows that the admixture ol copper and silver in the correct 
proportion will produce a mass perfectly and moleciilarly 
homogeneous and uniform. The methods adopted in the for- 
mation of the alloy were crude, and it cannot be assumed that tlie 
bars from which the coins were cut contained silver and co]:>per 
in the same proportion throughout. This is a mattier to which 
insufficient attention has been paid in the past, and I am in- 
debted to the courtesy of the Master of His Majesty's Mint at 
Calcutta for an authoritative opinion on the subject. It is 
clear that if so appreciable a variation occurs in an alloy con- 
taining the insignificant proportion of copper as that used for 
the manufacture of current silver coin, the variation in cases 
where copper largely predominates in bulk must be very wide. 
He writes: — 

As regards the question of liomogeneity of silver-('op|)er 
•alloys when cast into bars, there is no doubt whatever 
‘•that such bars are not uniform in fineness throughout their 
length. This is not only a matter of common knowledge^ to 
those who have to deal with such alloys, but is a. matter 
which is taken into account in modern Mints in tlie manu 
‘‘facture of silver coins; when casting bars of standard 
silver it is always found that the tops and the bottoms have 
different finenesses and an appreciable remedy for fineness of 
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the coins made from the bars is allowed in consequence* It 
'' has been found, however, that there is one exception, namely. 
'' the silver-copper alloy containing about 7i to 72 per cent, of' 
‘‘ silver (theoretically 71 ’80 per cent.)'; this silver-copper alloy 
when melted and cast into a bar is homogeneous throughout, 
even when the bar is allowed to cool rapidly.” 

This is a most valuable piece of information and is of the 
greatest interest in the study of Pathan billon. It accounts in 
large measure for the very unsatisfactory results attained b}' 
tests in the past and forces us to reconsider decisions reached 
by Thomas and apparently accepted without demur by his 
s'uecessors ' 

The expressed opinion of Thomas that billon coins had 
their value determined by sight and touch involves too large a 
demand on the imagination. It is incredible that coins having 
the same weight and bearing identical legends should have 
been intended to pass current at different values. The appear- 
ance of the newl}^ struck billon does not seem to have been 
taken into account. Appearances at the present day are most 
deceptive. A coin may seem to be pure copper, but after 
treatment by fire or by acud at the hands of the .sonar the same 
coin will seemingl 3 ^ consist mainl\" of silver. Almost any billon 
can be cleaned so as to present a silvery appearance, and 
we have to think of the coins as the,v must have looked six 
hundred or more years ago, and not in their present guise as 
appear after centuries of burial and exposure to chemical 
action, 

On this point the Master of H.M. Mint adds the following 
comment: — 

The question of the composition and the methods of 
'' identification of ancient coins to which you refer as dealt 
with, b\’ Edward Thomas is one which is quite outside the 
‘' work of the Mint. The suggestion that coins of the same 
“ size and design had widely different values which were deter- 
“ mined by the public according to the appearance and touch 
“ a|)pears absurd from the modern point of view, since it is 
“ always considered of the first importance in designing and 
“ manufacturing coins to arrange that different denominations 
“ shall be as distinctive as possible from each other, as regards 
size and design, and different shapes are soinetimes adopted 
“ to give further distinctiveness.'’ 

This was as true five hundred years ago as it is now. The 
various types obviously' had different values, for otherwise all 
coins might have been of the same size and ffesign. One has 
onlv to examine the great variety' of tlie coinage in the days of 
Eirbz and others, such as Tughlaq 11 in particular, to feel 
assured that the suggestion put forward by Thomas is alto- 
gether untenable. 

Practically all the information we possess as to the frac- 
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tional portions of the rupee expressed in billon aiul copper is 
deriTed either from the labelled pieces of Muhammad bin 
Tuglilaq in the shape of his forced currenc}M.ir else froui the 
account given by Shams-i-Siraj 'Aflf, the biographer of Flroz 
S!\ah. It is unnecessary to refer here to the half-Zu/diY/s' and tlie 
extremely rare fractions of tlie tanka in pure sih'er adricli ha ve 
come to light. These obviously bear a direct I'elation b) the 
■tanika by their weight, and from tiu‘ numbers whieh have been 
found it is manifest that small change was restricted mainly to 
pieces of billon and copper. 

With a tanka of 175 grains we should expect a copper 
jaitil of the same weight. No such coin is to be found, 
iiowever, till we reach the heavy coppers of Mruz Sliah and 
his successors. It is unsafe perha]>s to assert that it never 
existed in earlier days, for even the well-worked held of the 
‘“Pathan” kings of Delhi still continues to provide the 
most unexpected discoveries. The obvious fact, however, is 
that no cop])er jaiiit of full weight is known earlier than the 
time of Firoz and the only inference is that-, if this coin 

existed at all, it must have been in billon. Here again we 
encounter a (lifficulty, for the jaitil as y, of a tanka would 
contain no more than 2*234:175 grains of puri^ silver, and 
consequently the silver element would be hardly perceptible. 
Therefore either the jaitil was a mere money of account or 
else a copper coin current as a jaitil had a conventional and 
fictitious weight. The jaitil of Muhammad bin I'uglilaq 
(Thomas No. 207) is represented by a single specimen weigh- 
ing 74 grains. This coin is supposed, owdng to the fact that 
it bears its designation on its surface, to have formed ])art of 
the system of forced currency, though it is difficult to under- 
stand why the jaitil should have f)een re])resented as a 
substantial coin, when the ctogani was less than half its weight, 
amounting to a paltry 16 mi?>. 

With the heavy copper of Firoz Shah, a coin of great 
rarity, we get a coin of at least 140 grains. Now a 140 grain 
or 80-rati copper represents of the silver 'adali of 140 
grains, but does not bear any obvious relations to tlie 175 
grain tanka. It would be very convenient to assume a jaltH 
of this weiglit, for this would not only enable us to place as 
jaitils the coppers of Muhammad bin Firoz, Mahmud bin 
Muhammad and Sikandar (Nos. 266, 274 and 278), but also 
to find half-/ae7& in the well-known coppers of (Jluasu-d -din 
Balban, Mu‘izzu-d-dlu Kaiqubad, Jalalu-d-din Firoz. 
'Alau-d-din Muhammad and others, which clearly weigli TO 
grains or 40 ralis in their perfect state. The objection to tin's 
is that in the coppers of Abubakr (Nos. 258 and 250) we have 
coins which in some instances weigh as much as 165 grains, 
while the coppers of Mubarak (No. 288) actimily run to 172 
grains and their halves bear out the same conclusion. 
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Probably’' the easiest solution ol the problem, though, not 
wholly satisfactoiw, is to assume that in theory the PiO-graiii 
coppers were aotually ^miils and the 70-grain coppers were 
and that although in many cases the weight is 
over 140 grains, yet the amount of copper which the ideal 
coin should have possessed was not present in practice except 
in a few instances. 

On this assumption we have a clear example of the fa-itii 
and its subdivisions in the coins of Firoz Shah. The large 
copper was what is now termed a pice or of the rupee , 
the common 70 -grain copper was a hB>li faitii or half-pice 
(No. 283) and the 36-grain copper (No. 234) was a /ais or 
quarter-f aifil. the name of the haJi-faiti! is 

unknown, but on this basis we can account for the great 
majorit,y of the purely copper pieces subsequent to the reign 
of Altamsh. the intricacies of whose coinage require special 
study. 

If the solution of the problem presents difficulties in the 
ease of copper, the complications arising from the mixture of 
copper with silver are far more perplexing. It is clear that 
all fractions of the tanka larger than could not have been 
of copper onl}^ and as the proportion of silver may vary 
ad libitum, the value of particular coins must depend on the 
amount of silver which imagine should have been included 
in their composition. Analysis is the main guide, but analysis 
is a troublesome matter, and further, for the reasons already 
given, analysis is not everything. 

The commonest coins of billon have clearly a weight of 
56 grains or 32 rat is. This type comprises the large series 
designated the bull and horseman type, and continues almost 
without interruption to the days of the Mughals. Now these 
coins are often of different types in the same reign, and 
usuaHy one type contains ostensibly much more silver than 
another. This is particularly noticeable in the case of the 
billons struck by t Alau-d-din Muhammad (Nos. 135 and 136). 
The coin with the Persian legend on both sides is clearly 
worth more than that wdth a marginal legend in Nagri, It is 
probably safe to assume that the coins with a Nagri margin 
from the bull and horseman of Muhammad bin Sam to the 
coins of Glriasu-d-din Tughlaq (No- 163) had the same value. 
This value I would place at one -sixteenth of the tanka. It is 
true that the assay conducted by Thomas of twelve worn 
specimens of the common bull and horseman type (No 107) 
of Nasiru-d'din Mahmud yielded too much silver for this 
allocation, but it is impossible to trii.st the bazar analysis 
absolutely and it is equall.y difficult to assign to this type 
a higher value than one anna. 

A billon coin of 56 grains or 32 mti$ containing 6 ratis 
of silver is very nearly of the tanka. A coin with 12 rafis 
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oi: silver and 20 ratis copper is one- eighth of the lamka i\m\ 
was kno\\“ri as a htuhtgam, A coin with 24 m//s of silver iuui 
6 m/hs* of copper would be a slmnzdahgam or oiie-foui th of e 
ianht. 

The iirsl. obvious type of hashigam is the coiit 
* Ahtu-d“(iin Muhammad with Persian legends on !)otii side- 
(No, 135). This is followed by the rare iVillon of Shahabu-ch 
din Unir (No. 141) and those of Qufhii-d-din Mubarak 
(Nos. 147 and 151) Nasini d-din Khusrn (No. 156) and 
<l!u.asu-d-din Tiigiilaq (No. 164). The other billons id' 
Mid)arak, (at any rate Nos. 148 and 152), mx^ chahargmn'iior 
J, oi the fa nka. This A^alue may also be given to the small 
billons of Firoz Shah and his successors. (l.M.C. No. 445, 
Thomas Nos. 229, 243, 269, 279). We cannot expect to find 
further hashfgdnls' of this weight, as in the days of Muhammad 
bin Tiiglilaq this coin changed its character to a marked 
extent. 

That the shdnzdahganl was a known coin is clear frotvi 
the forced currency type (No. 199) whicli claims to be oiu*- 
foui’th of the tanka. We probably find it in its true form 
among the so-called silver small pieces of .Muhammad bin 
Tughlaij, especially No. 192 and possibly No. 189. Of t.h<‘ 
others No. 191 is certainly a Mvhiie No. 193 and 

No. 190 are ])robably no more than half this value. 

The large square billons of Qiitbu-d-din Mubarak (Thos, 
loin and I.M.O. No. 250) and the similar coin of KliusriT; 
now in the Lahore Museum, are puzzling. They contain 
a high proportion of silver, but they are not haliJankas. 
'rhe maximum vVeight is 84 grains or 48 ratis, and if they werr‘ 
meant to represent shanzdahgams they would have a com- 
position of silver and copper in equal proportions more or 
less. The apparent proportion of the two metals suggests 
the piece of 24 jaitils which is said to have existed in the days 
of Firoz Shah, this possessing 36 ratis of silver to 12 of copper. 
This gives an inconvenient piece of six annas, which must 
have been very difficult to distinguish from the coin of 25 
jaitils, also said to have been a coin of Firoz. 

With the introduction of the Khilafati currency of 
Muhammad bin Tuglilaq we find a new type of billon which 
proved extremely popular. This was a piece of some 141^ 
grains or 80 ratis (Thos. No. 215) and it was repeated in the 
common undated billons bearing the name of A1 Hakim 
b'amr lllah, and subsequently in the ordinarx' bitioiis of Firoz 
Shah (Nos. 228 and 230),' Zafar (No. 247), Tuglilaq I! 
(No. 250), Abilbakr (No. 255), Muhammad fNo. 265). Sikaudar 
(No. T12), Mahmud (No. 277), Muhammad bin Farid (No. 293), 
and ‘Alam Shah (No. 297). Now Thomas (pp. 282, 283) 
.suggests that these coins, though possessing distinctive 
characteristics, bore very different values. Hi.s difficulty arose 
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from the fact that he obtained' a striking variation in .the 
silver contents of different specimens, the ^arnoiiiit raiigirig 
from 12 to 24 grains. As already stated, it ivS iiiitiiiiikable 
that there were coins of equal weight and identical appearance 
which were intended to pass current as pieces of six, eight 
and ten jaitils simultaneously. If it were attempted .at. all. 
it is certain that the system could not have long survived, and 
Avc must be content to assume an average of 4J rails or 18*4 
grains of silver and in consequence to regard, all the coins of 
this type as hashtgams. As one-eighth of the such a 

coin would be of the greatest convenience, and the enormous 
quantities issued by Flroz Shah and his predecessor miist have 
done much to make this t3?pe the standard ciirrenoy of the 
dav. Firoz struck but little silver, so far as we can telL 
Thomas boldly asserts that the ianka was not struck by this 
monarch, but this statement has been proved incorrect, and 
there is no reason wh^^ we should not in due course discover 
tankas corresponding in type to all the gold issues of the 
reign. „ ^ ^ , 

The introduction of the 'adalt or silver coin of 80 raUs by 
Muhammad bin Tughlaq tends to confuse the currencqv gi'eatly. 
The silver 'adali did not last more than a year or two, but at 
any rate it had the effect of establishing a decimal system side 
bv side with the quaternarv scale of immemorial antiquity. 
The brass tokens of DaiilatafeM are expressly described as 
tankas of 50 jaitils or panjdhgdnis, and the half-piece was a 
nisfi of 25 jaitils. Now before and after his disastrous experi- 
ment with brass, Muhammad bin Tughlaq issued a billon coin 
of 140 grains which in many cases has obvioush' a high siU er 
content. Thomas assumes that this was a perpetuation of the 
Aidali, but he was clearly wrong, as eveiy piece, however 
silvery its appearance, has a considerable admixture of 
in its composition (Thos. No. 182). This coin runs on to 74^ H. 
and was obviously in common use. If it were a coin ot -4 
jaitils^ the silver in its composition would amount to some i)4 
grains, whereas a would have nearl}^ 69 grains. I knov 
of no anaH^sis of these coins, but I would incline to the theor\ 
that they are iiisfis of 25 jaitils and that their production vas 
limited to the reign of Muhammad bin Tughlaq. Whenve 
are told that coins of 24 and 25 jaitils were current in the 
days of Ftroz Shah, it does not follow that they were struck 
by that monarch. . v- * . : 

Another problem arises in the coin described as of impiue 
silver by Thomas (No. 261) struck in the joint names ot 
Muhammad and Firoz Shah. This and the coin with 
MU on the reverse, published by Rodgers, is of the j 

of the tanka. The type was reproduced by Tughlaq II, Zaiar anc 
subsequently by Muhammad when sole king, up to the la^st 
year of his reign. The coin is very silvery, but is obMOUSi\ 
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billon. If three-foortlis are silver, as seems |)robabl(\ we have 
in this tj'^pe the missing piece of 48 faitih or twelve annas. 

Before following up the later developments of billon coin- 
age, we have to liai'k back to the smaller pieces, that is to say, 
those of less weight than 56 grains. Omitting the coins of 
Altamsh, whose minute issues are beyond gnesswoi'k, we start 
with the tiny 'adal of Nasii'u-d-din Mahmild, a eoin of hi 
grains. 'Thereafter the 'adal runs up to 42 grains or 24 ralis\ 
but this weiglit is nnusuall}- high and 20 nifis re]>resents tln^ 
genera] size of these pieces. In this type we have clearly the 
dogdni, a half -anna piece containing in the reign of Nasii'u-cl- 
din Mahmud three rails of silver and the balance of copper, 
while subsequently tlie proportion of copper and therefore the 
size w'ere increased for obvious purposes of convenience. The 
brass dogdnl of Muhammad bin Tughlaq retains the same 
weight of 20 

The billons of lower value than the jaitil instituted by 
Firoz Shah are identified by Thomas in Nos. 231 and 232. If 
this is correct, the latter contains but half a grain of silver, 
and the coin itself justifies this theory. It is extremely rare, 
and in all probability it served little purpose, as the jals of 
pure copper would fill the need with less inconvenience. 

iuroz Shah also claims credit for the shashgdm, a seeming- 
ly unnecessary coin of six jaUlls or one-ancba-half anna. This 
should contain the equivalent of 9| ratis of pure silver, and is 
consequently a coin very difficult to place. The only sugges- 
tion I can offer is that the 84*grain coin (Thos. No. 236) is 
a piece of six and if this is the ease, we may assume 

that the issue of such money ceased when the news of the 
accession of Abi 'Abdullah reached Dehli. 

The billons of Zafar and Abubakr with a square area liave 
a weight of some 64 ratis. Their silver content varies to out- 
ward appearances, and they are clearly inferior in value to the 
hashtgdm. It is suggested that these again are shashga'ms, 
but in the absence of more definite information we are dri\'eii 
to mere speculation. It is hardly possible in any case to make 
more than an admittedly tentative allocation, but weight tells 
for something, and it is clearly improper to assume that the 
weight of any piece w^as determined arbitrarily and bore no 
relation to its intended value. Even the weights of the forced 
currency of Muhammad bin Tugldaq are not devoid ■ of mean- 
ing, in spite of all that has been asserted to the contrary. The 
substitute for the tanka or ^adalt weighs 80 r((tis\ and the un- 
named pieces (Nos. 197 and 198) are 64 ralis in v eight and 
were obviously meant to represent coins of lower denomina- 
tions. ^The brass quarter (No. 199) was of 40 raids, while tin* 
hashtganl was of 32 and the dogam of 16 ratis. T'his scale <ioe.s 
not correspond with the alleged values, it is true, but it indi- 
cates an ascending order of worth, and even andei' the mad 
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sclieme of substitution the unfortunate victims of caprice were 
taught by size and weight the orders of the sovereign. 

A fresh complication ensues with the accession of Baiiiol 
Lodi. This ruler appears to have been very modest In assum- 
ing the outward signs of sovereignt 3 % and the absence of the 
gold and silver tanka bearing his name is very remarkable. 
Moreover, it is very unfortunate from a numismatic point of 
view, for we require evidence as to the relationship of silver 
to copper during the period, and more solid ground on wliicli 
to trace the transitional stage from the old currencies of Belli! 
to the reforms inaugurated by Sher Shah. 

There would be little difficulty in regarding the billon of 
Bahlol and Sikandar as the lineal descendant, degenerate it may 
be, of the hasMgani.wem it not for two facts. AVhile we can 
hnd coins bearing a close approximation to the requisite pro- 
portion of 18‘4 grains of silver to 121*6 grains of copper, it is 
obvious that in many specimens the amount of silver has been 
reduced to a wholly unwarrantable extent, that is, if the coin 
is intended to be one -eighth of z, tanka. On p. 2A>8 Thomas 
gives a statement whicli must be regarded as authoritative. 
The assay conducted at the Calcutta mint supports the theory 
that the 140-grain billon of Sikandar was intended to pass as 
a hashtgam, but only if the coins of the first ten ^’'ears of his 
reign be ignored. In the case of these coins we get the miser-, 
able average of 2*7 grains of silver, and this would warrant the 
contention that these billons are no better than dams and ran 
at 40 to the rupee. The coins of the subsequent .years- 
not possibly have had this low valueu-'-Shey are better than 
sliashgdnls , and are very fair speciiriens of the liaslitgdm. The 
odd thing is that the coins of the early years of Sikandar, that 
is, those struck at Delhi, lo^k to me as if they contained much 
more silver than the later products of his Agra mint. Some 
years ago I had to examine some thousands of these coins, and 
the resemblance in weight and colour betw*een the latter coins 
of Bahlol and the earlier issues of Sikandar, as compared' with 
the coarser coins of his later years, was very striking. 

■ Thomas definitely accepts the view that the billon of 
Bahlol was the haJdoU and that 40 went to the full tanka. 
This, I submit, is unr^^asonable, if only for the reason that his 
crude assay yielded 15*3 grains of pure silver in one case and 
14 in another. Tt is tiiie that from one coin he failed to get 
any silver at all, but this single example proves nothing, and 
if we are to take forty the ordinary billons of Bahlol we 
shall have a mass of meial which is worth four or five times the 
value assigned by Thomas. 

Further it is increttible that the value of the sikandari 
should have been twice that of the baJiloll ; yet Thomas is posi - 
live that the former coin, was raised in value to one-twentieth 
of the silver tanka. On his own showing this is wrong, for 
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U'ge hi lion. 


Sikanilar was not 3ikel,y to waste silver (;ai Iris chvifble 
In the face of the corns themselves, we are not to ho convijietM 
hy an explanatory statement of Ferishtru wh(rs<‘ idee 
ancient numismaties M-ere positively childish. 

No\v Bahlol Lodrstnied< other ca^in t he 

iiis 140-grain copper (No. 315) is common and is (*leaiiy the 
descendant of thejaiUL It may not have beeti of the ((nita. 
for this attribution in any case rests on a largo assumption as 
stated above ; but if we take it as it appears to be in reality, 
as do Lhe ta^ika, we obtain a elue to the statements regard- 
ing the changed relationship of the small change of that da\ 
to the rupee. This means that the old jaliil lias beconu‘ tlK‘ 
lialf-dam, and the fact marks an important stage on the I’oad 
to the reformation of the currency. The 70-grain (,‘opper (No. 
313) was a half-piece ; but when we find a 55-grain billon (No. 
312) clearl}^ representing the old one-anna piece, it is ditlicult 
to resist the conclusion that the large billon is nothing but our 
old friend the haslitganl. 

That a further change came with the reign of Sikandar 
seems cleaiv for Sikandar struck no large copper pieces. A{ 
all events nothing but billon is known, and Thotnas is con- 
fevssedly in eiTor when he states that No. 31C) is of itopjier. 
Nevertheless it is difficult to believe that 20 of these coins 
went to the tanka. Possibly the numbin’ was changed to ten. 
and in that case the smaller coins, which alone appiair in the 
reign of Ibrahim, foretell the advent of the dam. vSeveral 
poinfe have 'yet do be elucidated with regard to tlie I^odi coin- 
age. Why (lid the grain billon disappear after 920 H.!' 
So far as can be ascertaiheci,- none is known sa\'c a belated 
specimen of 935 H. struck in the. of Sultsin Mahmud bin 
Sikandar bin Bahlol, who apparently endeavoured to rally tlie 
Afghans after the defeat of Panipat aaid was pimdainied king 
in Bihar in 935, only to fly before tin? army of the Mughals 
after a nominal reign of a few months. This coin, the icienti- 
Meation of wliicli was purely accidental, I had laid aside in 
order to study the date, without paying any attention to tln^ 
obverse ; the general appearance and texture so resembling that 
of the ordinary sikandarl that I failed to observe, as possibly 
many others have donej the significance of a ]>iece which i^laiins 
a niche in the temple of history as the la^t of the billons. 

If the foregoing suggestions are /ash and huuxpable of 
support, 1 make no apology. The object in view will hav(‘ 
been attained if criticism leads to a mere ({ertain ideniilication 
of well-known but nameless friends. 

- IL Nkvill. 
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216. ^.Historical Notes on the Honorific .Epithets of 
Mughal Mint-Towns. 

It may be truly said of the Honorific Epithets of .Madia! 
mint-towns that they open out to the curious inquirer one of. 
the most interesting as well as instructive by-paths o.f 
inatiC' study. Here, as elsewhere, Mr. Stanley Lane Poole 
deserves the credit of having led the way by tabulating in one 
of his indexes all the mint-titles which had arrested his atten- 
tion. Twelve years afterwards, Dr. Taylor followed up the 
subject in the Centenary Memorial Volume of the Journal of 
the Bombay Branch of the Royal Asiatic Society. This second 
list is, as might be expected, not on]\^ more complete, but the 
classification has the merit of being a double one. Each 
epithet is first shown against all the mint-towns with which it 
is associated, and then each mint-town is mentioned along 
with all its titles. {Loe. cii., 42‘7-436.) 

It is now sixteen years since Dr. Taylor wrote, and it is 
permissible to say that his useful monograph stands in need of 
some revision. The following tables are submitted with a 
historical commentar^^ in which an attempt has been made to 
bring together all the passages in the historians which throw 
any light on the origin of these epithets. They have been pre- 
pared on the same lines, and the evidence in reference to each 
prefix has been re-examined so far as the writer’s resources 
would permit. It is not necessary to call attention to ail the 
changes, but two princiiial points of difference may be in- 
dicated. In the first place, Xsafabad, SalTmgarh [Sallmabad], 
Shahabad , Shergarh , Sahibabad, Fathabad . Farmkhabad , 
Muhammadabad, Muminabad. etc., have been treated not as 
true Honorific Epithets, but as Epon3mious equivalents or 
alternatiAms. In the second, some titles resting upon tenta- 
tive or conjectural decipherments w^hich have had to be aban- 
doned, eg. etc. have been deleted along With two 

others, glii and isU, of which the meaning 

had been imperfectly apprehended. At the same time, an 
attempt has been made to specify the years or period of every 
reign during which each epithet figures on the coins. This 
has been done especially wdth reference to the earlier emperors, 
in whose times ail sorts of alterations appear to have been 
frequently and somewhat capriciously introduced, and no 
attempt made to preserve anything like uniformity in the use 
of these complimentarj^ appellations. When, on the other 
hand, matters had settled down, during the decline and fall of 
the empire, to a dead level of formal and even meaningless 
routine, it has not been thought necessary to mention the 
actual years. It is scarcely required in the circumstances, 
and is not calculated to add anything really valuable to our 
knowledge. 
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Ho^^oRiFic Ehthkts with th:eir Mints, 

Ujjaiu, Shah Jalmii, 1039 A. H. 

Agra, Akbar, 1)81 AJL 
Ilahabad, Aurangzeb, 1071 A H 
Bnrhaiipur, Shah Jahaii {nimrs onl \ ) 
Bikaner, 'Alamgir II (1 R.) 

Sailiincl, Akbar, 987 A li. 

Buthanpnr, Aurangzeb (probabij Ist year). 

Dewal, Akbar, 42 R. 

Lahrt, Akbar, 42 R. 

1 i ^X) yImh'Sjl 

Surat. Aiirang55eb, l 070-7 1 A,1:L 
Hardwar, Shah \Alam 11, 1212-1214 A.H 
Dehli, Akbar, 9641)88 A.H. 


jiUL 

Aurangabad, Aurangzeb, 1100 A.H. to ‘Alameir 

i:r. ' 4 

Lakhnau,"Akbar, 967 A .H. (N.S. XXV) , 
Kashmir, Jahangir (Undated Nisar), 

Agra, Hiimayun, 941-3 A.H. 

Multan, Anraiigzeb, 1069-1072 A.H.; ‘Alamglr 
II, 7 R. 

JamuHin, Shah 'Alam 11, 1195-1200 A.H. 

Nagor (or Nagpur), Ahmad ' Sluiii (07.!.): 
‘Alamgtr IT, Shah 'A lam 11. 


Haidarabad, Auraiigzeb, 1099 A. H 1 1 18 A.H. 
Kam BaMish; A'azam Shah (07#^.); Shah 

‘Alam I (I R). 

AhmadabM, Akbar, 980 A.H. 

AkbarabacI Shah Jaham 1038*9 A.H,.; 1008 

A.H. 
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Akbarpiir Tanda, Akbar, 97x A.H. 

Agra, Babar, 936 A.H. 

Humayun, 937 A.H.-941 A.H, , 

„ Akbar, 965-988 A.H. 

,, Jahangir, 1028 A.H, {Nisar}. 

,, Shah Jahan, 1037-8 ; 

Bahraich, Akbar, 970-978 A.H. 

Jannpur, Akbar, 972-988 A.H. 

Dogaon, Akbar, 974-986 A.H. 

Daulatabad, Shah "5.1am II. 

Shahjahanabad, Shah Jahan, 1068 A.H. to 
Bahadur Shah II. 

Shahgarh Qanauj, Akbar, 968-9 A.H. 
Gorakpur, Akbar, 984 A.H. 

Labor, Humayun, 938-940 A.H. 

„ . Akbar, *^976 A.H. 

Lakhnau, Akbar, 97x-988 A.H. 

Malpiir (?), Akbar, 984 A.H. 




Awadh. Akbar, 966»97x. 








Gwaliar, Akbax% 96x A.H, 

Ajmer, Aurangzeb, 30 R — 50 R. 

„ Shah "11am I, 1 R. 

,, Farrukh-siyar, 7 R to Shah ‘Alam II. 

Burhanpur, Shah "Slam I (IR) to Shah 
'Slam II. 

Saharanpur, Shah "Aiam II, 1209-1215 A.H. 

Dogaon, Akbar, 986-1003 ? A.H. 

Mandisor, Shah ‘Slam II, 1203 A.H. 

Ahmadabad, Akbar, 981-996 A.H. 

Burhanpur, Jahandar, 1124 A.H 
Pathpur, Akbar, 982-989 A.H. 

Kork, Akbar, 37 (?) R. [H. N, W.] 

Labor, Akbar, 976-989 A.H. 

Pathpur, Shah Jahan , 1 R . 

Labor, Shah Jahan, 1 R to "Alamgir I I. 


Patna, Akbar, 984 ; 987 A.H. 

(?) Jaiinpur, Humayun, 939 A.H. 

, , Akbar (Undated) . 

Kalpi'Muhammadabad, Akbar, 963-4 A.H.^ 


A Fa th pur f ulus of 079 A.H. has an honorific which was read as 
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Kalpl, Akbar,964-9t>8 A.H. 




Jaiinpur, Humayun? 93/ -943 A.iL 


fb I^abtir or Humayiin, 936-7 A.H. 

Aurangzeb, 1097 A.H. to 
ZebabadfS^ShSh ‘Alam II, 1218 A.H. (1! /<■)' 

JaJMi _ ^ 

Agra, HuiBayuli, 943 A.H. 

ITjjain, Aurangzeb, 1073 A.H. to Shah ‘Alam II 
except Ahmad Shah. 

^ Miihammadabad Baiiaras, Shah 'Alam If- 

Kabul, Aurangzeb, 1094 A.H. to Muhammad 
Shah, 1151 A.H. 

* tt 

Dehli; Humayun, 940-2 A.H. 

„ ■ Akbar, 977-979 A.H. 

(Fathpur) ? Akbar, 979 A.H. 

Ajmer (?), Akbar, 979 A.H. , 

Jodhpur, Ahmad Shah to Shah Alam II. 


AJnti by Rodgers. I have not mentioned it as the reading is almost 
e’eHainly wrong and a satisfactory solution of the difficulty is still to seek 
1 In the First Supplement to Ihs Mint-lbt, Mi;. Whitehead 
attention to a Kupeein the Bleazby collection, 

on which had been “ tentatively read as hatfbeen 

added that “ a duplicate a,lready fX wSer^ 

labelled ‘ SirdhSna’ by Prinsep. (Num. Sup. XXV, 23h ) Mn wn ^ 

. is now of opinion that the correct reading is ‘ Zehabad I f “ ino mo 

to accept tL emendation. We know that Shah ‘Alam IX 
Begam^Samru the title ATe&n-n-ntsa to mark hia appieoiation of tin 
valuable service rendered by her in 17B8. A.C. 

a The epithet on a fulfls of 981 A.H. has been deciphered by Mr. 
Whitehead as and the coin has been ascribed by him to Tatta, 

(P.M.C.,No. 880), but this is open to serious doubt, and I have thought it 
best to keep iij e out of these lists. 
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Urdu, Jahangir (1025 A.H. 11 R.) 

AhmadSbad (?), Muhammad Shah. 
Alimadabad, Raf‘lii-d«darajat. 

Lakhnaii, Akbar, 967 A.H. 

csrlr" 

Jaipur, Muhammad Shah, 1I53 (?) A.H. to 
Shah 'Alam II. 

Anhirwala Rattan . Akbar, 9844)85 A.H. 

Ahmadabad, (?) Akbar, 981 A.H. 

Champamr, Humayun, 942 A.H. 

Awadh, Shah ‘Alam II, 1229 A.H. 26 R. 

Urdu, Akbar, 984 A.H. ; 1000 A.H. ; 35 R,--- 
50 R; Undated; Shah Jahan, (Nigar). 

Haidarabad, Shah ‘ Alam I to Muhammad Shah, 
except RaRiu-d-darajat. 

A.mlrkot (?), Akbar, 979, 989 A.H. 

Panipat, Shah RAlam II. 

{?) «|AlaJ 

Bareli, Shah "Alam II, 1209-1220 A.H. 

_ 

Agra, Babur, 936 A.H. 

A1 war, Akbar (Early type). 

Punch, Shah ‘Alam II ? [Taylor)} 

Gwaliar, Akbar, 987 A.H. 

' ■ 

Akbarabad, Aurangzeb, 1096 A.H. to end; 
Shah ‘Alam I (1 R). 

^ Dr. Taylor notes that ^ii Is prefixed to the name of * Punch’ or 
' Bunch ’ on a copper coin of Shah ‘Alam II (B.B.R.A. Society’s Journal, 
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Ajmer, Shah 'Alam to 

Famikhsiyar, 1 B4 B- ... 

Aklmrabacl,'Pai‘inikhsiyar,5 E. to feha,h Alam 11. 

Akbarabad, Shah 'Alani t, t B to 
‘Azimabad, Farrukli^iy^'^^ ^ B to i E, 
Udaypm>Muhammadabad, Akbar, 984 .A.H. 
Gwaliar, Akbar, 968, 987 (0 A..1:L 






Mints with theib Honorific Epithets. 

Ajmer 


Ujjain 






Ahmadabad 

(?) 3 

,i,Ud| osB ) 
(?) CAlhUhyCi 


Centenarv Volume. 432, 436). The only mention of ‘PuncE m Mr, 
head’s Mint-list is under Aurangzob (AE), and 

wSng JoDf TaywLshah ‘llamll fu® in the Cabinet of 
Dr White King. In the White ICing Sale Catalogue itself, the J^ame Oj. 

is though ailOsof ^ et 

lance comme marques ” is registered. (Part U.l, iNo. 4i / J.j 

Tt would be exceedingly rash to arbitrate between ® J 

in the absence of the coins themselves, though it is ^ I ^ 

be a mistake somewhere. At the same time there would appear to be . 

grounds for thinking that giS is prefixed to the name of some mint on a 

/«?«a ^ g Whitehead forecrufciniz- 

ing this list and calling attention to soma errors and omissions. 


192L] 


Nmnismatic Supplement ZXZF. 


37 



Udaypur 

Urdu 

(iHy 

Akbarabad 

X3 

Akbarpur-Tanda 

Agra 

^A3 

Alwar 
Ilaliabad 
Amirkot (?) 

S^jyoS 

Awadli 

<3iJ ^>«5 

Aurangabad 

Burlianpur 

$^h 

Ji^b 

Bareli 

(?) ai#ikki 

Bahraich 

cui^i^3f^f^ 

Bijapur 




38 Journal of the Asiatic Society of Bengal [N.S., XVII, 
Bikaixer 




Fanipat 
Patna 

Pattan (Anhirwala) 
Puncii (?) 


Jammun 


rf a unpur 




fj} ^ 


Jodhpur 




Jaipur 




Chanipamr 


>>» ^ 

Haidarabad 

Dogaon 

Dehli 

Dewal 


yiXXi 


SarWnd 

Surat 
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Saharanpur 
, : 

Shahjahanabad 

‘Azimabad 

Fathpur 

Kabul 

Kalpi 

*p . ^ 

Kashmir ju 

nJoJL 


C4waliar 

Gorakpur 

I^ahor 

Ijf ,3 

Lakhnau 

Lahri 


Multan 
Mandisor 
Nagor 
Hard war 
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Honoeiwc Epithets accobding to Reigns 
Babiik. • 

i (Igi-a) (?) ; (Agra) 

HumayCn. 

lyUJIijb (Agra) ; (Agra, Labor) ; ^ 

Agra) (?) ; aLo. (J aunpiir); (Agra); 

(Dehll) ; (Champaner). 

Akbak. 

*aL (Agra, Sarhind) ; jcA) (Dewal, Lalirl) ; (JDehll)^Aki^ 
(Lakhnau) ; (Ahmadabad, Akbarpvir-Tanda, Agra, 

Bahraich, Jaunpur, Dogaon, Sbahgarh-Qanauj, (lorakpiir, 

Labor, Lakhnau, Malpfir (?)) ; ( Awadb); 

(Gwallar) ; (Dogaon); (Ahinadabad ; 

Pathpur, Kora, Labor); oikL»J(jU'> (Ahniadated) ; 

(Patna, Jaunpur, Kalpl) ; Abi- (K§lpi) ; 

(Debli, Pathpur (?) ) ; (Aimer); (Lakh- 
nau) ; (Anliirwala-Pattan) ; (Urdu) ; (Agra. 

Alwar, Gwaliar) ; (Mubammadlibad-Uda.ypur) ; cli (*l«^ 

(Gwaliar). 

Jahangir. 

(Kashmir) aLA- ; liiJUvJfj'A (Agra ), /maws only ; 

(Urdu). 

Shah Jahan I. 

saL (Ujjain, Burhanpur) ; ouiilsJljlA (Akbarabad, Agra, 
Shahjahanabad) ; (Pathpur, L/lhor) ; t/jy _,«£ (Urdu.) 

Aurangzeb 

»AJb (llhabad); *y-li jaL (Burhanpur); jaL (Surat); 

(Aurangabad): c/UKijb (Multan) ; (Haidara- 

bad) ; ojlUfaJj^A (Shahjahanabad) ; y»JljiA (Ajmer) ; oAbl~l|j!A 
Labor); (Bijapur); (Ujjain); (Kabul) ; 

(Akbarabad). 
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■ A'azamshIh. 

^Uij ai«»*».^ ;(x4urangabad) (Haidarabad) ; 
(Ujjam). .■■■■■ 

Kam Bakhsh. 

i5 (Haidarabad) ; (Bijapur). 


Bahadur Shah Shah 'Adam I. 
aw:suA ( Aurangabad) ; (Haidarabad) ; 

(Shabjalianabad) i (Ajmer) ; (Burhanpur) ; 

(Labor) ; (Bijapiir) ; c> (Ujjain) ; 

(Kabiil), (Haidarabad) ; (Akbarabad, 

Ajmer) ; (Akbarabad). 


J ahIndae Shah. 

(xAurangabad) ; (Sbahjahaiiabad) ; 

)j} (Burbanpur) ; (Burhaiipur, Labor) ; 

(Bijapur) ; (UJjain) ; (Kabul) ; %i^ks^y 

(Haidarabad) ; (Akbarabad) ; (Ajmer). 

Farrukhsiyar. 

[Aurangabad] ; (Sbajabanabad) ; 

(Ajmer) : (Burbanpur) ; c>JJbUJbfd (Labor) ; 

(Bijapur) : (Ujjain) ; (Kabul) ; dLL 

(Haidarabad) ; ^aw (Ajmer, Akbarabad) ; 

(Akbarabad, LAzimabad). 

Raf'Iu-d-dabajat. 

Ald.v [Aurangabad J ; (Sbajabanabad^ 

(Ajmer) ; (Burbanpur) ; (Labor) : 

(Ujjain) ; (Kabul) ; (Alimadabad) ; 

(Akbarabad). 

( Shah JahIn - 11 . 

jsUb [xAurangabM] ; (Sbajahanabad) ; 

(Ajmer); (Burbtopur) ; (Labor); 

(Ujjain); J!«>bAy (Haidarabad); 

(Akbarabad)* 
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Muhammab IbrahIm. 
ov3ll5».Jfj;|^ (Shalijahanalmd). 

Muhammad Shah. 

f Aurangabad j ; j;, (ShahjaliaHa^ 

(Ajmer): (Burhanpur) ; (Labor) : 

(UJjain) ; (Kabul); (Ahmadabad '?) J 

(Jaipur) ; (Haidarabad) ; 

(Akbarabad). 

jAhmad Shah. 

[Aurangabad]; (Nagor or Nagpur); 

(Shahjahanabad) ; (Ajmer) ; (Burhan- 
pur) ; cuitUb^jb (Labor) ; (Jodhpilr) ; (Jaipur) ; 

(Akbarabad). 

‘AlamgIr II, 

( »>L ) (Bikaner) ; (Aurangabad) ; (Mul- 
tan) ; eijl^^ibf^JNagor or Nagpur) ; (Shabjahan^^ 

(Ajmer); (BurliMpilr); (Labor); 

(Ujjain); (Jodhpur); isb*^ (Jaipur); 

(Akbarabad). 

ShahjahIn IIL 

(ShahjahanabM) ; (Akbarabad). 

Shah ‘Alam II. 

(Hardwar) ; ( Jammun) ; (Nagor or 

Nagpur); (Daulatabad, Shahjahanabad) ; ^;!=^lbtA 

(Ajmer) ; (Burhanpur and Sabaranpur) : 

(Mandisor) ; (Zebabad ?) ; (Ujjain) ; 

(Muhammadabad-Banaras) ; ^j^^X*-lf;>.i(Jodhpx1r); isb'^ (Jaipiir) ; 

(Awadh) ; (Panipat) ; (Bareli); (Punch ?) ; 

euiilckit^flX^^vwo (AkbarabM). 

BIdae Bajcht. 

Shahjahinabad. 

Akbar II. 

Shahjahanabad. 
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Bi^HADUR Shah IL 
Shahjahanabad.^ 

It Aviil be seen from these tables, especially the last^ that 
a very small beginning was made_ by Babur with onh" tAvo or 
three epithets for a single town, Agra. In the reign of his son, 
the number rises to seven, of AAdiich four 

and are prefixed to the name of the same city 

(Agra). Another place (Labor) is also called This 

disregard for anythinglike rule or method in the distribution of 
these appellations is carried to much greater length during the 
first half of x4kbar’s reign. We can now reckon so many 
as twenty separate titles, but the confusion also is proportion- 
ately increased, and no less than thirteen different towns 
of all degrees of eminence are attended by the high sound- 
ing designation, ' Seat of the Khilafat.' At the same time, tAvo 
different places are called jsaL, tAvo more are characterised as 
three others are styled four are distinguished 

as and each of six other cities (Ahmadabad, Awadh, 

Dehll, Kalpi, Gwaliar and Lakhnau) is honoured by two differ- 
ent attributives. 

i It might be as well to say that on the coins we haA^e 

and So-b, and Mr. Lane Poole’s transcriptions 

axe Dar-al^KMlafah, Mustaharr-al-KMlafah, Bar as-Saltanahj a,nd Baldai 
(B.M.C. In trod, lix.) This is in accordance with the rules of 
Arabic grammar and pronunciation, which do not necessarily apply to 
Persian. In Persian as well as Hindustani, av© say KMlafat^ Salianat 

and Baldah, Mr. Nelson Wright and Mr. Whitehead haA^e - iiiial.*® 
and in Persian, but write Khilafat^ and Saltanat in English. In the 
historical works from which these notes and illustrations are almost 
entirely drawn, there is considerable diversity in the manner of spelling 
these words. In the Bibliotheca Indica Editions of Badaoni (Vol. II), the 
Iqhdlnamd and EMaf% (Vol. II), aad c>bki.«sonly arrest atten- 

tion, and the other forms are not at all found or are exceedingly rare. 
In the first volume of the Bddishahnaina in the same series, the words 
are written in both ways, but and cAkivi are OA^erAvheimingly pre- 

ponderant. In the Akharndma, ‘Alamgirnama and the MaaHr4~^Alafn- 
gtrl, and are decidedly in favour, and in the second A'olume 

of the Bddishdhndma they only seem to be tolerated. 

In these circumstances, it may be safely said that neither of these 
forms is wrong, and that both are indifferent or almost equally correct. 
It is not easy to make a choice, and it is not without some hesitation 
that I have transcribed the cj# in full, and this has been don© only 
because it seems to be much more in accordance Avith the Persian 
system of pronunciation. 
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Then all this jumble of names and titles comes sharply to 
au end, and the Ilahl issues of the last two decades ot‘ the 
reign exhibit no epithets at all. They continue to gmerally 
escliewed oji the artistic and interesting issues of rlahanglrj 
though they are freely employed by himself in his remarkable 
' Autobiography.* They are then revived by Shah Jalian, but 
there is still no conscious attempt to reserve a certain epitliet 
for a specified town, or to x'estrict a particular town to a 
characteristic epithet. Thus, Fathpur and Labor are both 

styled o-Uri-Jhlci, and first Agra, then Akbarabad, then Shah- 
jahanabad and lastly Akbarabad again are successively en- 
titled At the same time, Ujjain and Burhanpur 

share the designation between them. It will be seen that 

though there is a revival of the old custom, it is still on a vei\y 
limited scale and the total number of prefixes, is only three. 

With the accession of Aurangzeb, they come again into con- 
siderable vogue, and the number mounts up to thirteen, of 
which no less than nine are so far new that they had never 
figured on the mintages of any of the preceding rulers of his 
house. Aurangzeb also introduced for the first time and main- 
tained throughout his long reign a commendable uniformity in ' 

their application. Each of these thii'teen sobriquets was 
strictly reserved for an individual mint and no mint was per- 
mitted to appropriate more than one title. 

Three new designations (pUL ) 

were added by Bahadur Shah Shah ‘Alam I, and one or two 
other changes also were made by him which were responsible 
for some temporary confusion. This was however eliminated 
by Parrukhsiyar who consigned his grandfather’s innovations 
to oblivion and reverted to the old arrangements of Aurangzeb. 

He transferred to his own favourite city ’Azinmbad, 

but the title itself perished with him and 'Azlmabad also lost 
its preferment. The epithets had now been systematised, and 
become more or less matters of mere form. The single new 
feature of Raf'iu-d-darajat’s mintages was the application of 
to Ahmadabad. The two innovations of Muhammad 
Shah were the conjunction of the title with the name of 

Jaipur and the use of the epithet for a place still im- 

J The exceptions are not important, but may be noted here, 
is prefixed to the name of Agra on a nisSr of 1028 A,H. in the PanjSh 

S>i 

Museum (ISTo. 1 186), and to that of Kashmir on an undated nigSr 
which was in the White King collection (Catalogue, Part III, No. 2740)' 

There is also a unique rupee of * Urdu dar rah-i-Dahan' but this descrip- 
tive suffix has, strictly speaking, nothing honorific about it. • 
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determined, of Ahmad Shah the prefixing of to the 

name of Nagor and of to that of Jodhpur. Intho 

reign of 'Alamgir II, Bikaner is for the first time styled 
The appropriation of the distinctive appellations of old Musal- 
man cities by the Rajput and Maratha rulers of the day 
reached a climax under the second Shah 'Alam. The Dogra 

chief of Jamniun took a fancy to Sindhia thought 

would be ‘ just the thing ’ for Mandisor, the Maratha 
'^(1) masters of Daulatabad 1 would ha ve nothing less high-sound- 
ing than and Saharanpur must be called 

Three new titles also were devised, for Hardwar, for 
Bareli, and for Banaras. Nothing could be more 

tyxDical of the period itself, or of the total disruption of the 
Em]3ire which it witnessed, than the unauthorized assumption 
by the Hindu chiefs of powers and dignities and titles which 
were often used in the Emperor’s name against his person. 

After this j)reliminary survey, let me proceed with the 
historical commentary which has been divided into two parts. 
In the first, an attempt has been made to throw such light as 
is possible in the circumstances, on the origin and significance 
of the most remarkable or distinctive titles with a view to 
investing these shadowy prefixes with a modicum of reality. 

In the second, references have been given to all those 
passages in the published works of contemporary historians in 
which honorific epithets are associated with the names of 
the towns. 

Part I. 

(Sumptuous, rich or resplendent town) is the 

epithet of Burhanpur on a unique coin in the Panjab Museum 
(No. 1617) which is undated, but which must be reckoned 
among the earliest of Aurangzeb’s silver issues. That Em- 
peror had often resided at Burhanpur, when prince -governor 
of the Subas of the Bekkan, and it was there that he had 
fallen madly iri love with the fair Zainabadi, so named from 
Zainabad, one of its suburbs. Burhanpur was, in those days, 
one of the greatest industrial and comnxercial centres of the 
country, and its wealth and grandeur are often extolled by 
contemporary travellers and historians: Abul Pazl speaks of it 
as large city three kos distant from the TaptS.” It was 


J These Daru’l-Khilufati Daulatabad Rupees have been never published 
and I know them only from a casual mention of them in Mr. Whitehead’s 
P.M. Catalogue, In trod. p. Ixxiv. As the date is unfortunately not given, 
it is impossible to say by whom they were issued, though we Imow that 
Daulatabad was for about four years in the possession of the Mahrattas. 
T propose to discuss the point more fully on another occasion. 
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•Hlomed by vnanv gardens in which the sandal wood grew, 
was inhabited b/ people of all 

of all sorts drove there a thriving trade. Jauett,_^*H. ii. 

‘>23 - It is said to have been “greatly embellished _ undu 

Akbar and Jahangir (Imp. Gaz., IX, 104), and 

writes of it : “ The government of this proving ^f th^k n- 

ant that it is conferred only upon a son m 

and Aiirangzeb, who now reigns was for a long 

of Bnrhanpur during the reign of Ins father. -.- I"®® 

large trade in this town, and both at Bnrhanpur itself and m 

S lhl «> euomou, q.m„®y o .-.vy 

muslins are made, which are exported to Persia, Turke.y, 

Muscovie, Poland, Arabia, Grand Cairo, and 

(Travels, ed. Ball, I, The city was 

bhail in 1685 (Grant Duff, Rep. 147), and I^iaji IGian in his 
aoco\int of that event informs us 

o'abSd were “spoken of as the capitals of the Impciial } 
nasty.” ejGlAiU (Text, II, 272, 1. 7, B.l ., 

VII ’^305-6) He adds that it had seventeen rich suburbs, and 

that one of them. Bahadarpur, had so 

bankers in it that Jewels, ° 

the world were found there. (E.D., V 11, 60.>,) 


>h j 3 V -j u- .. 

*** /****' f* -* 

* ■ ' # 


Text II. 272-3. 


Here nrobably we have the rationale of the epithet. We 
must look for it in the wealth of “the bankers and merchants 
who were owners of lacs, the jewels and gold and goods of all 
the seven climes which were exposed for sale 
and the palaces, mosques and gardens with which, m thos. 
days, it was adorned. , . . i ^ 41.. a 

i have not found in the histones any exa.mple tnt 
association of the name of Burhanpur with this title, but then 
we have to remember that it occurs only on a rupee of which 

no duplicate has been discovered.* - 

I Buimara is styled ^Ul| »Ab on the coins of the Cha.sia.tni 

iHug|ak.e Lithograph, History of Sultjau jHusaio 

BSiqrS. Book Vll, 8, 26. 89) and the Ha&i6a-s-«|/ar 
Hktorv o? Timur and his Descendants, III, ni, 109, lilt, 1*^8, iJ ), 
same title is prefixed to the name of Herat, which was at 
(latter half of the 16th century), " the most magnificent city ot the Bast, 
and celebrated not merely for the splendour and dignity ot ‘tb couit. 
but the architectural beauty of its mosques, tombs, °°heg®3 a 2 id palwos. 
Erskine, History of Babar and Humayun. I. 77. BulsSjara and Herat 
were both great commercial and industoal centres also. 
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Surat is called ‘ Blessed port ' on some of the 

early rupees of the ' Puritan ' Aurangzeb. The most prob- 
able explanation of the designation is that ‘‘it was the port 
of departure for the pilgrimage to Mecca.” (I.MXl, III,Iiitrod. 
Ixxviii), This is borne out by the statement that it was 
also spoken of as the ‘ Gate of Mecca ’ (Imp. Gaz. XXIII, 155).^ 
There exists, however, in a history of the city written by a 
Miisalman named Bakhshi Mian, a local tradition which ' de- 
serves mention. The epithet is there traced to the Gujarat 
Siiliian Mahmud Latjif, in whose reign the existing fort was 
erected by Safi [Safar] A gh a, entitled IQnida wand Khan, to 
check the inroads of the Portuguese (A.H. 947, A.C. 1540). 
It is said that Khudawand Iflian who was a favourite Turkish 
slave of the Sultan submitted for his sanction before begin- 
ning operations, three different plans, "'The king chose 
the one that placed the castle on the bank of the river, and 
under the plan wrote the word Muharak or the "prosperous ' 
hence the city up to this day is called Surat bandar MuhdrakN 
(Bombay Gazetteer, II, 72, Note 1.) The story may or may 
not be an ex post facto invention. It is certain, however, that 
the epithet is not found in any of the historians of Akbar, 

Jahangir or Shah Jahan. Nor is there any recognition of it in 
the provincial history named the Mirat-‘i-8ikand,ar'i* 
is exceedingly common, but occurs only twice 


i ii’irishta speaks of <X^U/o (Lakhnau Lithograph, II, 407, 

I. 20), * the blessed port of Jedda,’ because it was the place of disem- 
barcation for the pilgrims from Hindustan to the ‘Holy places.’ 

In the excellently- compiled Biographical Dictionary called the 
Maa§iru4~Umaraf the author quotes an extract from a letter addressed 
by Shah Jahan to his father in the beginning of their quarrel. In this 
the Prince begs the Emperor ‘ ‘ to assign to him in Jagir the Bandar- 
i-Surat which is the Gate of Mecca, that he might retire there.” 

Op. Git. I, 147.16. ' ■ ■ \ 

There is nothing corresponding to this statement in the Tuznk oi the 
Emperor himself, or the Iqbalnama of his Secretary , Mu‘atamad !^an. 
We may therefore , presume that the words are borrowed from the Mdasir-l 
Jahangiri of Kamgar Husaini or some other unpublished history of the 
period.-'" 

Abu Turab Wall (died C. 1005 A.H. 1596 A.C.) speaks of the ports of 
Gujarat as the Gates of Mecca. 

Tarikh~i Gujarat ^ Bibl. Ind. Text 90, 1, 12. 

It may be added that jcXk) occurs at least six times in- 

the Ma^ asiru-l-XJmara {Vide I, 289, 373, 412, 578 ; HI, 507» 731). 
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in the and but once in Shaft Ivhan. Even 

on the coins, its vogue is limited to about two years, and it is 

dropped in the 3rd year of the reign. 

appears frequentlj' on the early issues of 
Akbar. and which is found on the copper 

coins of Humayun also figures, sometime.?, on the mintages of 
his son “ The first part of this double title was extensively 
associated” says Mr. Whitehead, “with the name of the 
capital on the copper coins of the Dehll_ Sultans, and tPe 
second part on those in silver &nA gold.’ (P.M.O. introd^ 
Ixxv.). But there does not seem to have been any fixed 
rule or usage in the matter, alone is found occasionally 

throughout the ‘Pathan’ series on Copper and Billon Coins 
also. (Cf. I.M.C., Ii; Nos. 80-1, 87-8, 160, If -9. 185-6= 241 
357-8, 414-447, 457-8, 478, 495 , 501-4, 526-8, o3o, o46-o71.) 
Again, though less frequently, arrests attention on the 

issues’ in silver Nos. 245-6). is prefixed to the 

names of Deoglr and Daulatabad on the coins of the 'f-ef 

Moneyer,’ Muhammad Tug^llaq {Ibid., 307-8, 396), and the 

is characteristic of tin- mintages 

of Qutbuddin Mubarak (lb., 243. 247, 249 and 9). On the 

coins of the Suljitos of Bengal, their capitals In’uzaba cl and 

Lakhnauti are styled and Sunargaon is called J% ciy-f 

(Z&w?.,p. 142). Similarly, Ahsanabad (Gulbarga) is called 
on the coins of the Bahmanis and Shadiabad (Manfl) bears 
the same epithet on those of the Khilji rulers f Mai \va. 
(Ibid., Bahmani Coins, Nos. 1, 5-13; Malwa Corns, Nos. io-l j. 
23-25, 34-36.) But this SliSdiabad is, at the same tune, quali- 
fied as tALdijii also (Ibid., 2-14, 30-33, 37, 39-40). 

In all these oases, ‘ Hazrat ’ refers to mihl-u i.e. the 

August dr Royal Presence or His Majesty. We even nmv 
speak of the chief town of a district as the Huzur Tahsil, 

the Tahsil which is “ in the or presence of the Collector 

and other government officials”. Beames in Elliot, Supple- 
mental Glossarv, II, 86 note. See also Hobson- Jobson, ed. 
Crooke, s.v. Huzoor ; Thomas, Chronicles, p. loO. 

.jUij ‘Of auspicious foundation,' makes its ap- 

pearance on the coins of Aurangzeb for the fir, st tune m the 
33rd year of his reign (1100 A.H.). The city founded by him 
during his second vioeroyalty of the Southern province,? m the 
neighbourhood of the somewhat older town built by Mafik 
Ambar was, KtSfl Khan tells us, first called AurangabM. 
(Bibl. Ind.. Text, I, 489.) The earliest known coins ot this 
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Emperor— the gold muhr of 1070 A.H. (LM.C. Ill, No. 1123) 
and the rupee of 1071 A.H. (B.M.C., No. 730) — both bear that 

name onh^ The epithet is not found in the 

Vilamglrnama, a voluminous contemporary chronicle of the 
first ten years of the reign which was completed and dedicated 
to, the Emperor in the 32nd year. (E.D. VII, 174.) Its author 
uses several synonymous expressions, e.g. 

.ibij {j&xi 

ojU KJjjf hut the specific adjective is never prefixed 

to the name of the town. In the Maasir-i-" Alarnglrl well 
as the MimtaJ^abii’-hLiibab of lOiafi Khan, the new name 
occurs frequently, but both those works were compiled after 
the death of Aiirangzeb. 

Neither of these writers gives the reason of the appella- 
tion, of which there is a tacit recognition in their pages, but 
it is not difficult to understand it. It is common knowledge 
that it was during his stay in Aurangabad that Aiirangzeb 
accumulated those resources in men, mone,y and munitions 
which afterwards enabled him to defeat his brothers in the 
struggle for the throne.^ It was from Aurangabad that he 
had started on Friday, the 12th of Jumad I, 1068 A.H. ‘‘ at a 
miraculously-blessed and auspicious hour which was the choice 
of persons of wisdom and foresight, and the ornament of the 
ephemeris in the almanacs of Creation, ‘ with a whole world of 
majesty and power and glory and dignity/ and in the com- 
pany of victory and good luck and good fortune.’* 

Bibl. Ind. Text, 43, 11. 20-22. 

With all his austerity and ' puritanism/ Aurangzeb was 
not free from superstition, and it would seem as if he had 
come to look upon this city as associated in no uncertain 
manner with the rise and culmination of his greatness.‘^ It is, 


I So Ivtiaf? lilian speaks of the Dekkan as a mine of wealth and 
fighting materiar* j Ind. Text, II, 862. 

Mr. Lane Pool© writes: ‘‘The Deccan, was the Daiiphine of th© 
Moghul empire. It was there that Shah Jahan had mustered his strength 
to try conclusions with his father ; and it was thence that Aurangzeb 
drew his forces in the struggle which ended in his coronation/’ ‘ History 
of India/ Ed. A. V. Williams Jackson, Vol. IV, 105-0. 

^ So Jahangir says: “My revered father considering the village of 

Sikrl, which was th© place of my birth, for him 


50 


.lournnl of the. Asiatic Society of Bengal. 


rN.s., XVII, 


perhaps, not altogether devoid of signihcanee that ho had, m 
?l<)0 AH inst completed that conquest ol; the k.ngdorns ot 
Ri aptr and Gulkanda which had been the greatest ambition 
of his life. The cycIc of good fortune which had begun with 
the foundation of the city had been thus completed, just at 
the time when theDekkan bade fair to, once more, become his 
headquarters. There is, therefore, notlimg siu'prtsmg m hi> 
havin'^ commemorated the consummation ot his plans bv 
beltoJin^ on the city associated with their inception_ ami 
perhaps also, maturity the distinctive title ‘ Kh.ujtsta-bum.yad. 

ill = House of peace, safety, security ’ is prefix^ed 
to the name ol Agra on the copper coins of Hiimayiin. 
ijf is never found in Abiil Fa?l or Badaoni, 

though it does occur once in the 

nothing is said as to the reason of the epithet, and we are lett 
only to speculation in the matter. The sole explanation i can 
offer is based on the following considerations. 

The first year of the Rixteentli century had seen tlu 
ITzbeg leader Siiaibanl Klian pouring fhe destructive miincla- 
tion of his barbarians over Transoxiaiia. Imk iiira and 
qand soon fell before him. Shiihnikhia am 
ravaged. IvliwarlKin was next attacked, and balkh besieged 
and taken. “All the horrors of Tatar warfare were afterwards 
let loose on the fair cities of IGiiirasau. The Persians under 
Shah Isma’il then came upon the scene, and bhaibam was 
defeated and killed in a great battle near Marv in 1;A0 A.C 
His body ivas dismembered, the skin ot Ins head was s>t’Utred 
with' hay and sent to the Emperor of Constantinople _ ' i ne 
skull set in gold, was made into a drinking cup, which the 
Shah was proud of displaying at his great «^tm-tainments. 
(ElrskinCj Histox'V of dBEhor Eiicl HiiiUtiyiin, .L *> •) • 


in the originall. made it his capital,” Tuznh-i-J ahangin. Rogera ami 
Beveridt»ef Trans. I, 2. Elsewhere he informs ns that 1 anipat used t 
be very” propitious to my gracious father and honoiired ancestors aiu 
two great victories had been gained in it. Ibid,, 1, oa. 

aAi*A U ft/ wd 

Sayvad Ahmad Khan’s Edition, 27, 1. 20. ^ 

In another place he writes: **Mu‘taqid bouglit a house at 

Agra, and passed some days- in that place. Misiortunes liappene. to 
him one after another. We have heard that prosperity and bad lut . 
depend on four things; first, upon your wife, second, upon your slave; 
third, upon your house ; fourth, upon your horse. iW., i 

So Mir M'asum informs us that his ancestor Baba Hawin 
settled at Laiigur of Kandahar, saying to his disciples, 
earth the smell of friendship comes to me.’ Ho remamod there all hi.- 
days and died there.” Tankh-i-Sind, Trans. Maiet, p, 90, 
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Uzbegs bad gone, but the terrors of religious persecution were 
now added, to the miseries of foreign iiivasioii. “ The Shah’s 
• first care was - to introduce the observances of the SlM.a sect 
into his new dominions; and, as be was met by a bigotry a.nd 
a firmness equal to his own, he did not accomplish that obiect 
without a severe and cruel persecution, in the course of wiiich 
the blood of many men eminent for their piety and their 
virtues flowed, and many distinguished names \?ere added to 
the list of the martyrs for the pure Sunni faith.” {Ibid,,l, 305). 
The Shah commanded pra^T^ers to be recited and the Kliutba 
read in Shr'a form in the grand mosque of Herat. ‘‘ The chief 
preacher of the mosque having honestly refused to repeat the 
curses on the three companions of the Prophet and Aisha, 
the Prophet’s wife, w^as dragged from the pulpit, and cut in 
pieces on the spot. Next day, the Shah sent for the Sheikh- 
ui-Islam, .... and attempted to bring him over to the ne^v 
opinions. Having failed, the venerable man w’as condemned 
to a cruel death, in inflicting wiiich the Shah himself is re- 
ported to have taken an active part. This persecution raged 
against recusants of every rank, as long as Shah Ismail re- 
mained in Khorasan.” {Ihid,, I, 321.) On the Shah’s death, the 
Uzbegs again invaded Kliurasan. took the holy city of Mash- 
had after a sharp resistance, and retaliated by putting all the 
male inhabitants of Tils to the sword and carrying off all the 
■women into slavery contrary to the terms of the capitulation. 
{[hid., I, 457.) 

In these circumstances, many eminent men of both sects 
naturally sought safety in flight and several had taken refuge 
in the Court of Babur. Abul Fazl gives the iilimes of thirteen 
“ illustrious men ” — poets, divines, physicians and historians — 
wdio w^ere his courtiers and companions.” Beveridge, A I'* to* 
Trans. I,, 280-282. 

With all his faults, Humayun w-as a man of learning and 
liberal sentiments. His father’s marked predilection for 
knowledge and culture had descended to him, ''He con- 
tinued,” says Noer, the traditions of his house and loved even 
in the midst of all his troubles to be surrounded bj’ poets, 
scholars and authors. It is the opinion of Nizamu-d-din 
Ahnmd that he was unequalled as an astronomer and mathe- 
matician ; he possessed also wide geographical iiiformation ” . 
(Noer, ‘ The Emperor Akbar,’ Trans. Mrs. Beveridge, I, 136.) 
He was a poet besides, and we have the authority of Afoul 
Pazl for saying that a copy of his complete Dimn existed in 
the Imperial Library. (Beveridge, Tr. Ahharmma, I, 065 and 
Addenda, p. xxi.K.) He wns no bigot in religion, and Firishta 
informs us that he was ‘‘ believed to be of the Shi'a persuasion, 
because h-e gave such encouragement to KuzilhasMes and the 
inliahitants of Eerak to join his standard from his earliest years, 
so that many persons of eminence in Khorassan, devotees of 
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the Holy Family , found favour with him.” (Briggs’ Transla- 
tion. Repritd., li, 179.) His court had thus become, as it were, 
a “ the gathering-place of all men of worth and intelli- 

gence from adjacent countries and afforded an. 
h the.ir wild confusion and desolating unrest, iox the tosteuu^ 
and development of science.” (Noer Op. cii., 1, 1-b). in 
this connection, the following passage from Abdu-i'-ltaazaq s 
Matl‘au-s-Sa‘a<iain is instructive and will bear quotation ; 

“ Professors of various religions, and even inhdels, ahouna 
in that city [.sci/. Hormuz], and no measure of injustice is 
permitted to any one in it; hence_the city is called 
of security {ddru-l-mndn.)” (Elliot and Do wson, History a 
India. IV, 96. See also R. H. Major, India m the Iifteenih 
OeMto'w, Hakluyt Society, p. 7). 

The epithet again attracts attention on the Multan 
Rupees of the very first year of Aurangzeb s reign. (lObd 
A H ) After hurriedly going through the ceremonies ot has 
lirst coronation at Dehli, the Emperor took up the pursuit ot 
Dara who had been forced to quit I.ahor, and taken the loaU 
of Multan. “ On this Aurangzeb, who had already crossei 
the Satlaj, altered his course for Multan. Before he reached 
that city, he heard that Dara had proceeded on his ttighl 
He therefore gave up his march to the w'e.9twaiR, and 
returned without delay to Delhi.” 

605.) Aurangzeb left Dehll on 7th Zilqa'ada 1068 ( - 

naJa, 160), crossed the Satlaj on the 5th of Zllhajja (Ibd., 
1921. w'as within three koss of Multan on the banks ot the 
Ravi on 7th Muharram, 1069 A.H. {Ih., 207), and paid a visit 


1 The most eminent of these literary refugees lyas the Mstorian 
Khwandmir, who has himself given a long account 

aiid misfortunes to which he was subjected under TJzbeg rule “®““- 
(^S. Beveridge. Memoirs of Babur, 605 Note. See also Elhot and 
Dowson IV, 142-3.) He paid his respects to Babur on baturday, the Itli 
S Srrm;: 936i.H., ^t Jgra (E.S.. IV, 148) and 
was finished in Babur’s Camp at Tirnmhani near 

Sarin and the Ganges. (Bombay Lithograph, 1. iv. 8_4 ; E._D., JV_, loo, 
6.)^ He afterwards wrote the Humayun-na.ma oy Q^nun-i-Uun^ 
accompanied Humayun to Gujarat and died m his camp m 94- A.H.) 
(Beale, Oriental Biographical Dictionary, Keene, s.n. , 

Two other Maulana Shihab, the Emgmatist, and Mu ; 

the Harper, are also mentioned. A. S. Beveridge, Loc tiL, h o. 
BadSoni.^ Banking’s Translation, I. 449-60. A later refugee was Mir 
‘Abdu-l-Latif Qazvtm. Suspected ot leaning towards tho Suiini_s, he ana 
his father Mir Yahya were persecuted by the bigot bhah 1 ahmasp. Iho 
father being too old and infirm to fly,” died m prison at Ispahan. Iho 
son “fled to Gllan, and afterwards at tho mvitatioii of t'lo Einpoiw 
Humavun wont to Hindustan.” (Blochmaiin. Ami, Irans. I- ^7-8). Ot 
this man, Abul Pazl says that “ from his lack of bigotry and his broad- 
mindedness, he was called in India a Shia and m 
( Akbarnama. Trans. Beveridge, II. 36). He was appointed tiUor to Akbai 
in the second year (964-5 A.H.), and it was ho who fimt taught Akbar the 
principle of th© Sulli'-i-Kul or * Universal 1. oleration. 
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to tlie slirine of the Saint Bahaiiddin in the city on the :9th 
{lb,, 209). In the ^ Alamgirnawa, the epithet occurs ■ for the 
first time in the heading of the chapter describing the 
ttirn of the victorious retinue from the Daru-Uaman of 
Multan to the Daru-s-SaUanat of Labor and the march thence 
to the DaruN^ilafat of Shahjahanabad ’’ (p. 211). It is quite 
possible that Aurangzeb coined the epithet as a memento of 
the sense of security he experienced on hearing of Dari's 
flight from Multan to Bhakkar. ‘'He had been travelling/' 
writes Mr. Lane Poole, ‘' by forced marches day and night, 
with his usual unflagging energy, lived the life of a common 
soldier, ate nothing but meal, drank bad water, and slept on 
the bare ground. His endurance of hardships awed his fol- 
lowers ; but Dari's own fatal tendency to political suicide 
saved his brother further trouble. The misguided prince, 
when aware of Aurangzeb’ s pursuit, instead of seeking to build 
up a formidable resistance at Kabul, where he was sure of 
the support of the governor, Mahabat Khan, turned south to 
Sind. Aurangzeb at once saw that the enemy had practically 
disarmed himself, and leaving a few thousand horse to keep 
up the chase, he returned to the east.” (Aurangzeb, 
of India Series, 55-6.) . Briefly, we may fairly suppose the 
title to have been conferred upon the city in grateful recog- 
nition of the peace and tranquility he had himself experienced 
in its neighbourhood. There was now no reason for anxiety, 
his most dangerous enemy had, instead of doing the thing 
he feared, done that which he hoped and wished, but never 
expected he would, and his throne was practically secure. 

Such an explanation of the honoriflo is, at first sight, not 
unsatisfactory, but there are two fairly well-attested facts in 
the history of the town which appear to militate against it. 
In Multan are buried two of the most renowned saints of 
Miisalman India— Shaikh Bahau-l-haqq wau-d-dln Zakarriya 
and his grandson, Shaikh Ruknu-d-'din. Of the first of these 
personages, it is said that when a Mongol forc^ “ descended 
on the province and dismantled the walls of the city,” the 
citizens were saved from a general massacre by a ransom paid 
by him. (Imp Gaz., XVIII, 26.) The sum is said to have 
been 100,000 Dinars. (Raverty, Tahaqdt-i^Ndsm, Trans. 1201 
note; see also 784, 844 and 845 n). This appears to have 
occurred about 653-4 A.H., 1257 A.C.,and the saint is believed 
to have died on 7th Safar 665 A.H., 7th November, 1266 A.C. 
(Jarrett, Ain, III, ; Beale, Biographical Dictionary, s.n.). 

His grandson, Ruknu-d-din, is reported to have rendered the 
people of Multan a similar service in the following century. 
When Bahram Iba, the adopted brother of the Sultan Tughlaq, 
raised a rebellion in Multan, the Emperor Muhammad marched 
against him, and he was defeated and put to death. “ His 
head,” says Badaoni, "was brought to the Sulfcan, who in- 
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tended to set the blood of the Militants flowing like rivers on 
account of his crime, but when the Slmikhu-l-Jslain Qutbu-l- 
‘11am Shaikli Ruknu-l-Haqq wau-d-dUi Qnraishl. . . .having 
bared his venerable head, presented himself at the court ol 
the Sulfcan and made intercession, the Sultan pardoned the 
offences of the people.’’ (Ranking s Translation. I, 304.) 
FMshta also tells us that “the king then gave orders for a 
general massacre of the inhabitants of ]\looitan, bat 
learned sheikh Rookn-ood-.i)een interceded for them, and 
vented the eiiects of this crnel mandate.’ (Bv iggs, Ivise of 
the ^lahomniedan Potaer, Calcutta Repuiit, I, 42 L) 

Briefly, the city would seem to have twice received quarter 
(c)M) quarter, pardon, indemnity, grace) through the interces- 
sion of these Saints, and might have been called in conse- 

quence. The difficulty is that there is no trace of this parti- 
cular epithet in historical literature before the time of Aurang- 
zeb.i It is ioimd in the ' and occurs also m the 

not in Kimfi Iflnan. There is no 
example of its use, however, in any earlier writer, thougli 
Firishta speaks of Multan as ill ' The Cupola ot Isklm, 
in an untranslated chapter of his History. (Laklnuiii litho- 


graph, n, 404, 1. 17). . , 1.- 

It omy be also not unworthy of notice that ivliutan is 

called ‘ Excellent City ’ in the 


217) and (/Mfl., 209). is "a miracle per- 
formed b}’' holy me/ii as opposed to a miracle wrought b\ 

God through His Fro^im in proof of their mission.” (Hughes, 

Diciionary of Islam, s.v.) ‘‘It is generally believed among tlm 
Mahammedans,” writers Dr. Lee, “ that every saint has it ni 
his power to perform miracles without laying claim to the 
office of a prophet.” ‘ Travels of I bn Batuta. i rans. 18^9, 


During the dissolution of the Mughal Empire, the title 
is prefixed to the name of Jammiin on the coins of 

the Dogra prince Ranjit Dev. It looks at first sight.Jike a 
pretentious or meaningless transference by the llindii chief 


i InaFarmln said to have been issued by Akbar in the 37th yewof ins 
reign, granting to Hir Vijaya Surl, tho Jain places of pilgrintago at Gnnai , 

Abu, Ptlrasnath, etc. 

are all distinctly mentioned, but the doeuinont itself is. 

on several grounds, open to suspicion. Thy .P'arman has 
with a photographic facsimile and translations into Frigiisb anU .timd d> 
Muni Jinavijayaji in the Introduction to a Sanskrit poem on Akbar eallea 
Kriparas Koah, (?oc. cff. pp. 36 , 40). 
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of the title borne by Multan to his .o.wn capital. There are, 
it must be said, several other examples of ' the annexation by 
the, rebellious vassals of the empire of the ejjithets, originally 
devised with some show. of reason, by, the Miisalman Padishahs. 
Thus Sindhia pleased himself with calling Mandisor 
The Rathor of Jodhpur laid hands upon Some 

Daiilatabad rupees struck, apparently, by the Mahrattas 
bear the incongruous prefix DEvn-hKhilafat and the person 

in authority at Nagor (or Nagpur) took a fancy to an 

old epithet of Ajmer. . 

It is true that ^Rodgers was of a different opinion. His 
remark that Daru4-3.man-i Miiltan was given '' more because 
of the rhyme than the reason ” provokes the obvious com- 
ment that Dan^-l“x4miw-i-Jammuii seems to have neither 
‘rhyme nor reason.’ Our knowledge of the political history 
of Jammfin is really very small, but he seems to have felt no 
difficulty in accepting an explanation which he had come 
across in the Urdu History of the Panjab, written by Rai 
Kanliiya Lai Tiahadur. ''He says’’ writes Rodgers, '' that in 
those days Jammu was regarded as the abode of peace and 
safet};, that bankers and merchants had fled from the Sikh- 
spoiled plains of the Panjab, and had taken refuge in Jammu 
where Ran jit Deo was too strong for the Sikhs to attempt 
anything against him.” (J.A.S.B., 1885, p. 62,) Once more, 
he assures us that / the time in wdiich he Ranjit Deo] 
lived was one of utter lawdessness, y^et his little state was the 

abode of peace and safety ( ).” Ihid. 63. Lastly, he 

asks his readers to notice ''how the title of ^ Dar-nUAman^^ 
the ' Gate of Safety ’ agrees with the description of its condi- 
tion under Ran jit Deo as given above by Rai Kanhiya Lai. 
(Ibid.^ 64.) 

This Urdu wmrk was, according to Rodgers himself, wu'itten 
only in 1877 A.C., and this explanation would appear, so far, 
to be unsupported byr contemporary or other evidence of 
a reliable kind. But I find that the statement really rests on 
much better authority thaii Rai Kanhya Lai’s. Forster who 
passed through Jammu about April 1783, writes; “ Rimzeed 
Deve, the father of the present chief of Jumbo, who de- 
servedly acquired the character of a just and wise ruler, 
largely contributed to the wealth and ImYJortance of Jumbo. 
Perceiving the benefits which would arise from the residence 
of Mahometan merchants, he held out to them many en- 
couragements and observed towards them a disinterested and 
honourable conduct. Negative virtues onty are expected 
from an Asiatic despot ’ ^ ^ ^ but the chief of Jumbo went 

further than the forbearance of injuries; he avowedly pro- 
tected and indulged his people, particularly the Mahometans, 
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to whom he allotted a certain quarter of the town, 

.and that no reserve' might appear in his treatment of them, a 
.mo.sqite' was erected in the new Colony; a liberality of dis- 
position the ■ more ''conspicuous,, and conferri.Eg the greater 
honour on his. memory, as it is the only instance, . of , the like 
toleration' in this part of India. ■ "'v He was so desirous 

also of acquiring their confidence and esteem, that when he 
has been riding through their quarter during the time of 
prayer, he never failed to stop his horse until the priest had 
concluded bis ritual exclamations. The Hindoos once com- 
plained to this Chief that the public wells of the town were 
defiled by the vessels of the Mahometans, and desired that 
they might be restricted to the water of the river, but 
he abruptly dismissed the complaint, saying that water was 
a pure element, designed for the general use of mankind, 
and could not be polluted by the touch of any class 
of people. An administration so munificent and judicious, at 
the same time that it enforced the respect of his own subjects 
made Jumbo a place of extensive commercial resort, where all 
descriptions of men experienced in their persons and property , 
a full security/' George Forster, ‘ A Joiirnev from Bengal to 
England.’ Ed. 1708, I, 245-7. 

This extract cannot be commended for brevity, but 
nothing could give a more vivid idea of the Oriental conception 
of a DaruBAman than this European traveller’s picturesque 
description of this Dogra prince’s broad-minded tolerance. 
Indeed, we have here an elaborate paraphrase of the single 
sentence in which ‘Abdu-r-Razzaq explains why Hotanuz was 
honoured with the same appellation in his own day. 

Cunningham also in his ‘ History of the Sikhs ’ has something 
to say about the matter. 

“ Hari Sing Bhang! died, and he was succeeded by Jhanda 
Singh, who carried the power of the Misal to its height. [He 
says this took place about 1770], He rendered Jammu 
tributary, and the place was then of considerable importance, 
for the repeated Afghan invasions, and the continued in^ 
surrections of the Sikhs, had driven the transit trade of the 
plains to the circuitous but safe route of the hills; and the 
character of the Rajput chief Ranjit Dev, was such as gave 
confidence to traders, and induced them to flock to his 
capital for protection.” {Op. Gil Garrett. 114), 

It remains to add that after Ranjit Dev’s death, Jammu 
ceased to be ‘ a place of safety ’ or " security.’ Dr. Vogel writes : 
'‘Jammu was first invaded byBhamma Singh in 1761, and Hari 
Singh in 1762, both of the Bhangi Misl, and the capital was plun- 
dered. The Sikhs were however compelled to retire before a 
fresh invasion of the Afghans under Ahmad Shah in 1764, 
and for twelve years there was peace. The second inroad was 
invited in 1774 by disNsensions in tluj Jammu royal family. 
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Kanjit' Dev, was. at variance with his elder .son, Erajraj Dev, 
and wanted to pass him over in the succession. =•' 

In the struggle which ensued, no. decisive success was secured 
by either side and the Sikhs ultimately withdrew. The 

next inroad occurred in 1782 under Malia Singh Siikarchakia, 
the father of Ranjit Singh. By this time Kanjit Dev was dead. 

^ ^ Jammu was plundered and burnt and 

the country laid waste, and this was followed by a dreadful 
famine which caused much distresss.” (‘ The Panjab Hill States ’ 
in Journal of the Pan jab Historical Society, (1914), Vol. Ill, 
117-8.),., , _ ' 

The problem of these coins of Ranjit Dev is not an easy 
one. Neither the date of his accession to the throne, nor that 
of his death is accurately known. According to the circum- 
stantial account in Major G. Carmichael Smyth’s ‘History of 
the Reigning Family of Lahore with some account of the 
Jummoo Rajas’ (quoted by Rodgers), he was born in 1724, 
ascended the throne in 1742 and reigned ‘ in peace and pros- 
perity till 1780 A. D. W'hen he died.’ (Ibid., 65.) The difficulty 
is that we possess coins struck in Ranjit Dev’s name in Samvat 
1841 (26 R.), i.e. 1784-5 A.C. Some other coins jssued from 
Ddru4~Aman4-i}ammnn in the name of Shah ‘Alam II are 
dated 1195 (XXIII R.), 1196 (XXIV R.) and 1197 (XXV R.), 
Le. 1781, 1782 and 1783 A.C. 

Forster says that Ranjit Dev died in 1770. 

“ It appears,” he writes, “that Jumbo continued to increase in 
power and commerce until ihe year 1770, the period of Munzeid 
Deve's death, when one ofTiis sons, the present chief, contrar^r 
to the intention and express will of his father, seized on the 
government, put to death one of his brothers, the . intended 
successor, and imprisoned another ; who having made his escape 
sought the protection of the Sicques.” (Op. cit , I, 247-8.) 

The compiler of the article on Sialkot on the ' Imperial 
Gazetteer Disserts that Ranjit Dev died in 1773 A.C. (Op. Git. 
XXII, 328). Cunningham declares that the event occurred in 
1770. (‘ History of the Sikhs,’ Ed. Garrett, 1918, p. 115 note). 
Dr. Vogel, who has recently devoted considerable attention to the 
history of the Panjafo Hill States and had the advantage of 
examining their archives, implies that Ranjit Dev was alive in 
1774, and died only in 1781. “ Amrit Pal reasserted the claim 

of Basohli. and with the help of Ranjit Dev of Jammu seized 
the territory in 1774. On the death of Ranjit Dev in 1781, 
his son and successor, acting as lord paramount, restored these 
Bhalai and JundhJ to Chamba. The 

Tankari letter from Brajraj Dev conveying the territory to 
Chamba is still extant, and is dated 15th Bhadon, S. 57 (A.D. 
1781). In another Tankarl document from the same source, 
dated 18th Bhadon, S. 59 (A.D. 1783)^ we find the same 
statement.” ‘ History of Basohli State in Journal, Panjab 
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Historical Soeietv, VoL IV, 1915, p. 94. (See also p. 
44 

It, is obvioiivS that there' is a mistake or coiifiisioa some- 
wliere. I’! the coins were struck by R.anj!t Dev.himself, these 
dates must be wrong.. If the dates are correct, the coins must 
have really been issued by some one else in his name after his. 
.death. ■ 

'Abode of blessings or prosperity’ is coupled 
with a, mint-n,a.me of which it is not easy to say whether it is 
Nagor.or Nagpur. I am personally*, inclined to prefer the 
former reading for the following reason. Dr. White King had 
a Dand'Mamur-i-J rupee of the fourth year of 'Alam- 

gir II. There is in the Panjab Musexmi ■ Sb, IJBmBBamJcat4- 
Nag-r rupee of the fifth year of the same Emperor. Both 
coins have been figured, the Jodhpur coin in Num. Chron. 
1896, Pt. ii, PL xii, fig. 8, the Daru4-Barakat rupee in P.M.C., 
PL XVII, No. 2839. It seems to me that there is a very close 
resemblance in the style of the lettering which is, by itself, of 
a somewhat peculiar type. The obverses, in particular, eve so 
similar as to indicate that the dies of both were either out by 
the same person or that the engraver of the second had the 
first before him as his model. 

The history of Nagor in the IStli century may possibly 
throw some light on the origin of the epithet. Tod writes : 
" Of the twelve sons of Ajeet [Ajit Singh, Raja of Jodhpur], 

Abhc Sing and Buklit Sing were the two elder To 

Bukht Sing, who was with his father, the eldest brother wrote, 
promising him the independent sovereignty of Nagore where 
they then were . . . . as the price of murdering their common 
sire. Not only was the wretch unstartled by the proposition, 
but he executed the deed with his own hands, under circum- 
stances of unparalleled atrocity.” {' Annals and Antiquities of 
Rajasthan,’ Calcutta Reprint, 1898, I, 763.) 

This was in Vikram Samvat 1781 (1724 A.C.). On coming 
to the throne, Abhay Singh not only fulfilled his promise to his 
brother, but added to it the fief of Jhalor. {lb , I, 704.) After 
a reign of twenty-six jmars, Abhay was succeeded b}^ his son 
Ram Singh in 1750 A.C. Bakht Sing " absented himself from 
the inauguration, and sent his nurse as his proxy. This was 
construed as an insult by Ram Singh who resumed the fief 
of Jhalor. II, 944.) A civil war broke out. Ram 

Singh was defeated at Mairta, and Bakjit Singh became King 
of Jodhpur with the support of a great majority of the 
clans,” {Ibid., 946.) He ruled only for three years but during 
that short period, " he found both time and resources to 
strengthen and embellish the strongholds of Marwar. He 
completed the fortifications of the capital, and greatly added 
to the palace of Joda from the spoils of Ahmedabad. He re- 
taliated the injuries on the intolerant Islamite, and ihreiv down 
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Ids shrines and his mosques in his own fief of Nagore, and wit-ii 
the .wrecks restored the edifices of ancient days.'’ {Ihicl, 948.) 
Bakht Singh was poisoned in S. 1809 (i7o2 A.C.) and succeeded 
by his son Bijai Singh. ■' Meantime, the dispossessed Ram Singh 
had called in Jayappa Sindia to his aid. Bijai w'as defeated on 
the plains of Merfca in 1756 and obliged to take ref uge in his 
father’s old fief of Nagor. During six months, he defended 
himself gallantl^’^ in Nagore, against which the desultory 
Mahrattas, .... made no impression." (Ibid., 774.) While 
the siege was dragging on, '‘a Rajput and an Afghan . . . . 
offered , . . . to sacrifice themselves for his safety, by the 
assassination of the Mahratta commander." Jayappa was 
murdered at the door of his tent ; one of the assassins “ plunged 
his dagger in his side, exclaiming ' this for Nagore 1 ' and 
'this for Jodhpur! ' said his companion, as he repeated the 
mortal blow." (Ibid., 776-7.) By this murder, the hordes of 
Jayappa were converted " from auxiliaries into principals in 
the contest," and w^ere appeased onh^ by the cession of Ajmer 
and a fixed triennial tribute. But they at the same time 
displayed the virtue common to such mercenary allies, and 
abandoned Ram Singh to his evil star." Bijai Singh himself 
reigned in peace for several years. (Ibid., 953.) 

It ma}" be fairly conjectured that tiie epithets 

and are connected with these events. Nagor \vas 

insepiarably associated with the rise of Bakht Singh’s fortunes 
and Jodhpur with their culmination. Both towns were Bijai 
Singh’s tov'ers of strength also and remained faithful to him. 
This is perhaps the reason of their being entitled ' Abodes 
of blessing ’ and ' Abodes of victory’ on the coins. 

SSeat or Land or Country of Holy War ’ makes 
it first appearance on the coins in 1099 A.H. There is no 
room for doubt as to the reason of the epithet. " When 
Aurangzeb drew near to Haidarabad," Khafl Khan informs us, 
" AbubHasan. , . .sent a letter to Aurangzeb, renewing his 
protestations of obedience, and reiterating his claims to for- 
giveness .... Aurangzeb wrote a reply, the gist of which is 
as follows: ' The evil deeds of this wicked man pass beyond 
the bounds of writing; but by mentioning one out of a hun- 
dred, and a little out of much, some conception of them may 
be formed. First, placing the reins of authority and govern- 
ment in the hands of vile tyrannical infidels ; oppressing and 
afflicting the saiyids, shaikhs and other holy men; openly 
giving himself up to excessive debauchery and depravity ; 
indulging in wickedness and drunkenness night and day ; 
making no distinction between infidelity and Islam, tyranny 
and justice, depravity and devotion, w^aging obstinate war in 
defence of infidels ; want of obedience to the Divine Com- 
mands and prohibitions, especially^ to that command which 
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forbids assistance to an enemy’s country, the disregarding of 
which had cast a censure upon the Holy Book in the sight 
both of God and Man Moreover, it had ktelj be- 

come known that a lac of pagodas' had been sent to the 
.wicked Sambha,/”. .(E.I). VII, 325;, Text II, 327-8). The 
same writer subsequently tells us that after the conquest, 
‘‘ the city was called the hostile country (daruJ-jiMi^ ’’ (Ibid,, 
336), and that ‘Abdu-r-Rahim Khan was appointed Muhtasib 
of censor. “ It was ordered that several customs of the infidels 
and other innovations which the irreligious (or heretical) Abut 
Hasan had introduced should be set aside, and that the idol- 
temples should be demolished and mosques erected in their 
stead.” ^ 

Bibl. IikL, Text II, 358-9. 

Among the . passages in the Qur’an in which Jihad is 
enjoined (Sura II, 214-5 ; IV, 76-9 ; VIII, 39-42 ; IX, 5-6; IX, 
29), the persons against whom it is a duty to declare it are 
most clearly indicated in the last, which runs thus: ‘‘Make 

war [ ] upon such of those to whom the Scriptures have 

been given as believe not in God, or in the last day, and toko 
forbid not that which God and His Apostle ham forhid4e7ii and 
who profess not the profession of the Truth,” 

The head and front of Abil-l-Hasan’s offending had been 
the assistance given to the ddrii4~harhl Shambhaji and “ want 
of obedience to the divine commands and prohibitions.” The 
first thing Aurangzeb did after the conquest was to give orders 
for the setting aside of “ several in fidM customs and other 
innovations which the irreligious (or heretical) Abil-l-Hasan 
had introduced.” Now, what were these customs ? Taver- 
nier, Thevenot and Manucci have left us some word-pictures 
of Haidarabad which enable us to understand the reasons of 
Aurangzeb’s denunciation. 

“There are,” says the first of these travellers, “ so many 
public women in the town, the suburbs and in the fortress, 
which is like another town, that it is estimated that there 
are generally more than 20,000 entered in the Darogha’s register, 
without which it is not allowed to any Woman to ply this 

trade In the cool of the evening, you see them before 

the doors of their houses. .... It is then also that the shops 


t The orders were evidently execated. 

“At Maisaram, 10 miles south of Hyderabad, are the remains of 
same Hindu temples destroyed by Aurangzeb after tlje fall of Golconda.” 
* Imperial Gaizetteer/ Ed. 1008, VI, 126. 
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where they sell i{5n [toddy] are opened The king derives 

from the tax which he places on the tari a very considerable 
revenue, and it is principally on this account that they allow 
so many public women, because they are the cause of the 
consumption of much tari, those who sell it having for this 
reason, their shops in their neighbourhood. These women have 
so much suppleness and are so agile that when the king who 
reigns at present wished to visit Masulipatam, nine of them 
very cloveriy represented the form of an elephant, four mak* 
ing the four feet, four others the body, and one the trunk, 
and the king mounted above on a kind of throne, in that way 
made his entry into the town.’’ (' Travels/ ed. Bail. 1/157-8). * 
Fublick Women,” says Thevenot, are allowed in the 
kingdom, so that nobody minds it when the}^ see a man to 
their Houses and they are often at their Doors well- drest, to 
draw in Passengers ; But they say, most of them are spoiled. 
The common People give their Wives great Liberty : When a 
Man is to be Married, the Father and Mother of his Bride, 
make him promise that he will not take it ill, that his W^ife 
go and walk through the Town, or visit her Neighbours, nay 
and drink Tary, a drink that the Indians of Golconda are ex- 
treamly fond of.” (‘Travels into the Levant.’ Eng. Trans, 
of 1687, Pt. Ill, p. 97.) 

Manucci tells a story (whicii is too long to quote m his own 
words), of a Musaiman from Persia who on being wantonly 
insulted by a Hindu/gave him a slap. The Hindus then 
gathered in great numbers, beat him, bound him and carried 
him to Madana, Abu i-Hasan’s Brahmin minister. The minister 
ordered the hand with which the blow had been given to be 
cut off. The Musaiman fried the severed hand in oil, showed 
it to Aurangzeb, and cried out that God had made him king 
“ to redress injustice, such as this done to a Sayyid, a descen- 
dant of the Prophet. He was told to be patient, and in 

due time punishment would be inflicted, for the little respect 
paid by the tyrant to the chosen of God.” Irviiie, ‘ Storia 
do Mogor,’ Trans. HI, 131-2. 

The following dicta from the ‘ Fatawa-i-‘Alamgin.’ a 


^ This is borne ont by what ]^afi JE^an says, Elliot and Dowson, 
VII, 336. ‘‘ He [Muhammad Quit Qutb Shah, King of Gulkanda] took 

great pains in repairing the foi‘t of Golkonda. He had a wife named 
Bhagmati, of whom h© was very fond. At her request, he built a city 
two kos distant from the fortress, to which he gave the name of Bliag- 
nagar. Some time after the death of Bhagmati, the name was changed 
to Haidarabad ; but in the vernacular language of the people it is still 
called Bhagnagar. That woman had established many brothels and 
drinking shops in that place, and the rulers had always been addicted 
to pleasure and to all sorts of debaucherry. Abud-Hasan exceeded all 
his predecessors in his devotion to pleasure. So the city got an evil 
name for licentiousness. After the conquest by Aurangzeb, it was called 
the hostile country 
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work on Sunni jurisprudence, composed by a S3mdicate of 
scholars under the instructions of Aurangzeh liimself are of 
interest, A ])aru4Jmrb becomes a DaruJ-Lslaui on one condi- 
tion, uainol}^ the promulgation of the edicts of Islam. The 
Imam Muhammad in his book, called the Ziyadah, sa\^s a 
DdruJJsIam again becomes a DaruJJmrb, according to Abil. 
Hanlfah on three conditions, namely (1) that tho edicts of the 
unbelievers lie promulgated, and the edicts of Islam be sup- 
pressed ; (2) that the count, ly in question be adjoining a I)am- 
IJiarb and no other Muslim country lie betiveen them, that is, 
when the dnhj of Jihad or reUgiom war becomes hmnnbcnt on them, 
find they have not the poiaer to carry it on ; (3) that no protection 
(anidn) remains for either a Muslim or a zimmd, viz, that 
ammiuA-awwal, or thvat first protection which was given to 
them when the country was first eonquered by Islam.” 
FatdiDdA-'AlaYnglrl^ YoL IT, p. 854, quoted in Hughes’ ' Dic- 
tionary of Islam/ p. 69. See also Houtsma, * Enc^’clopaedia of 
Islam/ S. V. DdralAiarh. 

Seat of the Khilafat (Caliphate) ’ (hie of the 
strangest things about the issues of the first period of 
Akbar’s reign is that this epithet is indiscriminately associated 
with the names of no less than thirteen nuhits, Alunadabad. 
Akbarpilr-Tanda, Agra, Awadh, Bahrilleh, Jaunpur, Dogaou, 
Shahgarli-Qanauj, Gwaiiar, GorakpiTr, Laiior, iaxkhnau, and 
Malpur (?). It is not easy to understand why so maiyv places 
of, at best, but second or third-rate importaneo were given such 
an exalted appellation. There is something of the same confu- 
sion in the historians of the period. Agra, Dohll, Fathpur ami 
Labor are all promiscuously called Ddrud- Khllniai, and at the 
same time have other epithets of similar import, but it is not 
carried to anything like the same length. Moreover, all thos(.‘ 
four towns were or had been metropolitan centres in the real 
sense, at some time during the reign. It is not eas^^ to suggest 
an explanation, and I can onl^y cite a passage in the Akbarndma- 
which appears to have some bearing on the iuafcter; Writing 
of Humayun’s * Return and Restoration,’ Abfii Fazl sa^ys : — 

'' As the affairs of the Panjab had been happily arrangeil 
by the expedition of Fps Majesty the Shiihinshah | /.r. tlu^ 
Prince Akbar] there, His Majesty Jahanbam Hiimavun| 
remained in iSehli, and employed himself in the work of poli- 
tical administration. He gave his attention to the i‘e<‘onst ruc- 
tion of the territories, the extirpation of enemies am! tlie con- 
quest of other provinces. He repeatedly said that he would 
maks several seats of government, Mid labour for tlic regulat ion 
of India. DehU, Agra, Jaunpur, MdndM, Lahore, Qanauj anyl 
other suitable places would be chosen and in every place there 
would be a.n arm^^ under the charge of a prndeufc, far-seeing, 
subject-cherishing and just officer, so that there should be no 
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need for an auxiliary force. 'And he would not} keejj more 
than 12,000 horse attached to his own person/’ (Beveridge, 
Akbarnama,, Trans. I, 642 ; Bibl. Iiid. Text I, 356.) 

The unhappy accident which befell him soon after his 
restoration put an end to this, and many other magnificent 
projects so far as he was concerned, but it is not impossible 
that the idea of having “ several seats of government ” [the 

word in the original is ] at ‘‘ Debli, Agra, Jauiipur, 

Mandu, Lahore, Qanauj and other suitable places '"' was seized 
with avidity by the highly receptive mind of his son who 
appears from the vbry first, to have been troubled, as Mr. 
Lane Poole puts it, with a perpetual restless 3’earning after 
innovation.” (B.M.C. Introd Ixvi.) 

It is true that after the introduction of the Ilahi types, all 
these Darii-V Khilafats, Darns -SaltanaU^ and the rest were 
swept off the board, and are rarely found on the coins before the 
accession of Shah Jahan, but while they were in vogue, there 
appears to have been no small diversity and caprice in their 
application. 

Abode of goodness, felicity, grace, is observed on 
the coins in conjunction with Ajmer about the thirtieth year 
of Aurangzeb’s reign, but the epithet itself is really of much 
older origin, and is coupled %vith the name of town in the 
of ‘Abdu-i-HamIdLahori which appears to have 
been completed about the twentieth year of Shah Jahan (Bibl. 
Ind. Text I, pt. i. 165, 174)." Several other s^monymoiis titles 
are besto\ved upon the town by the historians, e.g 

Abode of blessing ; 

District of gracious foundation ; 

Abode of felicity or bliss : 

v-^Iax 5 Blessed district, territory or place ; 

in all of Avhich there are clear allusions to the spiritual benefits 
aocriiing from pilgrimages to the tombs of Shaikh Mn'Inn-d- 
din Chishti and other holy persons reposing there. The tomb 
of the former — the ‘ I£hwaja of Ajmer/ as he is generally called 
—is spoken of as 

Lajj • TabaqSt-i-Akbarl ’ (Lakhiiau Litli.), 29L 
' Badaoni/ II, 185. 

* Badaoni,’ II, 49. 


^ ** Muhammad Salih in his ^ Amal-i-Salih informs us that- ‘Abdul 
Hamid was celebrated for the beauty ox his -style, and that he died in 
1065 H. (1654 A.D.).’* Elliot and Dowson, VII. 3. 
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■ Tab. Akb."' 256 ; ' Badaoni/ 11, ,165. 

' Badaoni,' II, 108, 228 ; ' Tab. Akb/ 348. 

I «ajl) ti.Jii* jl*..!') 

^T.,, i'Badaoni,’ II, 165. 
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It is perhaps worth while to state that Kerbela (or 
Mirshhad-i-Hiisain), '' a place o.f pilgrimage of the ShiMte Mos- 
lems which is only less, sacred to them tha,ii Mash had-i-' All 

find Mekka,"' is called on the coins of the ‘Abbasides. 

Codiangton, ' Manual of Miisalman Numismatics/ 130. 

js Abode of delight or enjoyment or gladness ’ first 

attracts the attention of the numismatist on the Biirhan- 
pfir coins of Bahadur Shah, Shah 'Alam I, but the epithet 
was really given to the town by Shah Jahan. That Emperor 
had more than once chosen it for his residence when sent by 
his father to pacify and restore Mughal authority in the 
Dakhan, and it was again his headquarters when he pro- 
ceeded to the south in person to quell the rebellion of lOian 
Jahan Lodi. The author of the \Am>allSalih or ShMhjaMn- 
nama informs us that the Emperor made his official entry 
mounted on an elephant on the 22nd of Isfandarmaz of the 
second year (1039 A.H.),at an auspicious moment carefully 
selected by the astrologers. He then proceeds thus 

Bibb Ind. Text 370, 11 1-3. 

‘'And that pure locality district) became the pride 
{lit. light of the countenance) of the world of land and water 
on account of his happy arrival, and obtained the title of 
Daru-s-Surur from the blessing of the steps and the benefi- 
cence of the presence of His Majesty.*- ‘ 

Shah Jahan had moreover, built here a palace for him- 
self in the days when he was prince, and the beauties of the 
gardens, and fountains and hunting-grounds of a suburb called 


^ Khan has a similar stateme-nt, of which the source was prob- 

ably thu Sha}ijahannama-lDeh->saUh ot Mirza Amina which he more 
than once refers to as his authority for the period (Text, I, 248). 

(Bifol hid. Text, 1, 424, 11 20-21). 

And the .Elmperor [ShSh Jahan] entered Burhanpiir in the begin- 
ning of Jumiidi the second [1039 A.H.) and [ordered] that city to bo 
called Dar'W~«“,s‘ein7r.” 
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Karara which had been mainh^ laid out in accordance with 
his taste and instructions are frequently enlarged upon by the 
Mu^al historians, . {^Amahi-SaUli, 395 ; Badishahnmna] I, i. 
331-2; I, ii, 134, 206; ^ Qiafi Khan/ I, 520, 538 } 

It is not perhaps generally known that Bahadur Shah, 
Shah ‘Alain, I, had first seen the light of day at Burhanpur, 
{BdclishaJmuma^ II, 343; Beale, Mijtalm-t-TaivanMi, 297; 
Irvine, Manned, ‘ Storia do Mogor,’ IV. 245 n.), and he may be 
not unreasonably supposed to have entertained some partiality 
for the town on that account. However that might be, it is 
certain that he encamped there after defeating Kam Bakhsli. 

Kliafl Khan informs us that the imperial tents were 
pitched in the environs of the Dam-s-Surfir-i-Burhdnpur in 
Rajab [1121 A:H,], and that the Emperor had hopes of spend- 
ing some time in pleasure and enjoyment, and hunting and 
roaming about in the pleascmces mid waterfalls of the delightful 
abode of Karara, before devoting himself to the civil adminis- 
tration. But the Rajput troubles compelled him to leave 
his luxurious quarters in the beginning of Sha'aban [1121 
A.H.]. Bibl Ind. Text, IL 650d 

occurs twice in the 31aa'Sir4-ViImngm and 
more than a dozen times in Khafi J£han. The historian Badaon! 
speaks of the and also of The last 

collocation is found in the ‘ Tahaqat-Akbari ’ as well as in the 
of ‘Abdul Hamid Lahori. 

During the da.ys in which the Mughal Empire was no 
more than a name/ this honorific epithet appears on the silver 
coins of a different town— Saharanpur. These issues are most 
probably of Maratha origin. The three rupees in the Pmijab 
Museum are of the 36tli, 39th and 42nd 3 ^ears of Shah ‘Alam 
II (1209, 1212 and 1215 A,H.) The copper coins in the 
same collection are of the 39th, 40th and 44th years. The 
copper coins registered in the I.M.O. are of the 33rd and 42nd 
years (1205 and 1215 A H.). In his note on the mint, Mr. 
H. N. Wright says that the district of which Saharanpur was 
the principal town “ had been acquired by Najib Khan Rohilla 
and remained in his family for two generations’’ (LM.O. Ill, 


i Burhanpur is now one of the largest and best-built cities in the 

Deccan The Moghal remains are, the Lai Killa, or red fort, built by 

Akbar. Though much rumed, it has halls embellished %vith white 
marble, gardens, pleasure grounds, and other relics of imperial magnifi- 
cence. Other Moghal remains are the Ahu Khana or deer park on the 

south of the Tapti and many small tombs and mosques The Lai 

Bag, two miles north of the town, one of the old Musalman pleasure- 

places, is kept in good order and used as a public garden Ilnder the 

Moghais, Burhanpur was plentifully supplied with water by a system of 
very skilful works. Eight sets of water-works can still b© traced in the 
neighbourhood.” * Bombay Gazetteer,* Voi, XII (Khandesb), 5S9-59I. 
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Introd. Ixxv). But the coins under discussion belong to 
a somewhat later period. Najib .Qan^B gra.idson, ^ho vvas 
no other than the infamous Glrnlam yadir was muhlated 
and killed by Sindhia in 1788; the country then tell mto ^ 
hands of the Marathas, and remained in their possession until 
the British conquest” in 1803-4, though then; hold on it - vvas 
verv precarious owing to the perpetual raids made bv tlu 

Sikiis/’ (■■ Imp. Gass.’ XXI, 370.) ‘ . 

“ During the Augustan age of the Mughal hiupire, baha- 
ranpur was a favourite resort of the court ^^d the nobles 
who were attracted alike by the coolness ot its climate und the 
facilities which it offered for sport. The famous ll'i’^press 
Nur Mahal had a palace in the village which still peipetuatcs 
her memory bv the name of Nurnagar, and- undei bhah 
j;.hsn, tteV-il h„„ting.86.t ol f 
by All Mardan Khan, the projector of the 
CWl ” {Ibid. , XXI, 369). There is still excellent sport to 
be had in the district. It is also “ noted for the 
of oxcollont fruit of European varieties ' and the botanical 
gardens in the citv are among the finest in the country . 

'((hill., 368.) . 

‘ House of Peace ’ i.s in Arabic and Persian litera- 
ture associated from very early times with the name of Baghdad. 
Mr. Amir -'Alt informs us that the epithet ‘was denrod k 
a nropheev made by the astronomer-royal Xoubaklit, tliat 
none if the caliplis umiild die within the walls ol fty. and 


Sritixm minaiHe of Doiaon (986 A.H.). Tl^ore can be no 
doubt of Dogaon having been, at the time, a f 

able commercial importance, and it could lay cla im t\ eu the 
to a verv respectable antiquity. In his mtorming aiticle t i 
the subject. Major Vost conjectures that Dogaon must have 
been founded in the thirteenth century. “ As we are told In 
writes, “ that Nasiru-d-din [MahmiidJ during his brilliant ad- 
ministration of this district made his power tclt even in the 
hills and rendered Bahraich prosperous m the extrenie, it i.s not 
improbable that it was under his auspices that this town w as 
established.” (J.S. A.B. 1895, p. 71.) The fact ot the mattei m 
that we possess very good evidence '’oing nmeh i.kU . 

The great Arab polyhistor Alberunl writes (c. 103d A .( ..) in tin 
fainoiw chapter of the TahqlqiMlvml containoJA' 

1 «■ On the reduction of Meerut, Rana Khan (8h>'lhm s J;'d 

his army bo Sehaurunpore which place, on hoavmg * ,, 

Caudir, submitted to thoMarhatta autlionty, who ‘ 

remained undisturbed masters of the whole provmco. Fi.incklm, JU. 
tory of the Reign of Shaw Aiilum/ eth p. 


1921.] ■ Nmnismaiic Siipplement No, XXXY . 67 

ries of the distances between the several kiiigdonis ’ of the 
' Hindus : ‘‘Marching from Kan o.j towards the east, 3^011 come to 
Bari, 10 farsakh ; Diigum, 45 farsakh ; the empire' of (Sliilaliat, 
10 farsakl) ; the town Bihat, 12 farsa'kh. Farther, on,.' the 
■coimtr 3 ^ to the right is called Tilwat [Tirhiit] . . « . Opposite 
" Tilwat the country to the left is the realm of Naipal.” {Sachaii'’s 
Translation, I, 201). See also Elliot and Dohvson, I, 56-57. 

But this does not explain why it was called Dani-s-saldm, 
and there is no trace of the epithet in the historical literature. 

The prefix has been. b 3 ^ some, authorities, read as 

but there is this to be said against the reading, that on most 
of the clearer specimens, only three cd if rs are discernible and 
not four. An immense proportion of the Sarklr of Bahraicli 
'was, in Akbar’s daj^s, dense forest “ with scattered settlements 
of Rajput clans here and there. It stretched far up into the 
Nepal Terai and much of it was onl}’ no mi nail under Musal- 
man swa 3 ^'' (J. Beames, ‘ On the Geograph}^ of India in the 

Reign of Akbar, Sabah Avaclh,’ J.A.S.B., 1884, p. 224.) 
Bahraicli, Dogaon and the other towns where Musalmaii garri- 
sons were permanently" quartered, and wiiere the imperial 

aiithoritio had been firmh^ established were thus as 

opposed to the hinterland — into which Islam hadnot 3 nt effec- 
tively penetrated, and w'here the infidels continued to hold 

their own ( )} But then the epithet appears on the 

coins only about 986 A.H., when Akbar’ s faith in Islam itself 
had been seriousl}" shaken, and he wns hardly iikel}^ to parade 
it on his coins. Perhaps the initial alif of was cut off and 
' the epithet altered to ‘ House, of Peace, Tranquility or 

Universal Toleration ’ ( ) for that veiy reason. 

Some copper coins of Humayun bear the inscription 
iSjAXAi ai-A The first half of the epithet stands in 


J Daru-l-Isldm, Abode of Islam, is a country where the ordinances 
of Islam are established and which is under the rule of a Muslim 
sovereign. Its inhabitants are Muslims and also non-Muslims who have 
submitted to Muslim control, and who under certain restrictions and 
without the possibility of full citizenship, are guaranteed their lives and 
property by the Muslim state.” Houtsma, ‘ Encyclopaedia of Islam/ s.v. 

So Badaoni writes that Sulaiman Kararani the Ruler of Bengal had 
captured that mine of heathenism/’ Katak-Banaras, and made Jagan- 
nath a, Ddru-l-Isldm. Bibl. Ind. Text, II, 163. Lowe, Tr. II, 100. 

- So Badaom speaks of the f ‘ of Goganda and Konbhal- 

mer.” Text, 228, 1. I ; Lowe, Trans. II, 233). The people of Assam are 

called jlir by Kbafi lOian, Text II, 133, 1. 15. ShambhSji is 

Ibid., II, 391, 1. 9, aiid Deccan itself is II, 

389. See also II. 255 and 11, 828 
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need of no explanationj but it is' not easy to say why J'aimpiir is 
styled t blessed, district, ’ I can only suggest that 

the reference is to the men of piety and learning niio have 
fonnd their .last resting-place in' that city. Jaiinpur was, 
during the rule , of the Sharqi dynasty, one of the greatest 
and most magnificent cities in India, We are informed that 
even after the decline of its political im|>ortanc{\ '' it re- 
tained Its reputation as a seat of Muhammadan learning . 
which had gained for it the title of ' Shiraz of Ind.ia.'’ (Imp. 
Gaz. XIV, 83). Some of the finest speei.mens of Pathan'' 
arehitectiu’e are to be found in Jaiinpur, which is' strewed with 
the ruins of old Mosques and the mausoleums of famous theo- 
logians and doctors of the Law, Mystics or devotees, martyrs 
and cotrfessors of Islam. According to Mlisalman ideas, 
soil in which a saint reposes is holy (Blochmann, Proceed- 
ings, A.S.B, 1874, p. 160). Babur takes care to inform us that 
Ghazni has many blessed tombs.’’ (Memoirs, Trans. A. S. 

, Beveridge, p. 218). The author of the Provincial History of 
Gujarat,.. called MiratJ-AhnaM, devotes a long cliapter to the 

‘Hombs [ ] of the great men of the Faith who repose” 

in the towns of Ahmadabad, Pattan-Niahrvvala, Broach, ok*. 
(Bombay Lith., Part II. 15“-85). It may be fairly conjectured 

that the honorific has reference to the inuneroiis places 

of scpiilturo or ) which are described at length 

in the Jazinpurnama of Faqlr Kiiairu-d-dfn MuhammacL 
(Elliot and Dowsom VIII, 237). 

I may also add that the- compiler of the MaSsiru4-Umara 

speaks of the town in one place as collocation 

which at once puts one in mind of {Op. Cit. I. 

179, 1. 11.) 

‘ Abode of victory or triumph’ is found by itself 

or in juxtaposition with Bijapur in all the historians of the 
period afte.’ the conquest by Aurangzeb. The author of the 
3laasirJ'' Alamgm expressly tells us that Rohalla Klian re- 
ceived in the 30th year "‘ orders to take charge of the adminis- 
tration and government of Bijapur which [now] became the 
equal of the principal subas by the title of Darn-z-zafarB 

, # - 

Bib. Ind. Text, 282, 11 8-9, 

I do not know if it has struck others, but it hrts occurred 
to me that the epithet is really a sort of pun on tlie old name. 
Bijapur is really Vijayapura, and would mean ‘ City of victory ’ 
in Sanskrit, Daru-z-mfar signifies exactly the same in Arabic, 
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and was, perliaps, deliberately coined for tlie purpose of pro- 
claiming tie victory of not only the arms of Islam, but also of 
the language of Islam over that of the Hindus. 

Orientals do not think so meanly of verbal ingenuities and 
conceits of this sort as Europeans of the 20th ceiitur^y, and 
there was a time when they were not uncommon in the litera- 
ture of the most cultured Western nations. Persian and Arabic 
prose and poetrj^ are full of them and a felicitous pun, acrostic 
or chronogram rarely fails to command admiration even now 
in the literary circles of the East. In the past, they have 
secured for their authors the companionship of great princes 
and sometimes honours, titles and great offices. 

One of the many mint-titles of Agra is ' Abode of 

Justice,’ and the Emperor Humayun deserves the credit, such 
as it is, of having invented it. There is nothing peculiar or 
characteristic in the epithet itself. Even tyrants do not openly 
profess to be unjust, and every city in a w^ell-governed king- 
dom is, or at least ought to be, the • abode of justice.’ Huma- 
yun was a shiftless and ineffective ruler, but he was at the 
same time inordinately vain and almost devoured self- 
esteem, It seems as if the appellation was designed to com- 
memorate some act or innovation of which he was |>roud. 
There is in the Ahbarnama of Abul Fazl, a description of a some- 
what theatrical device for publicly demonstrating his love of 
justice which may have some bearing on the point. In the 
course of a chapter specially written for the purpose of giving 
an account of Humayun’s ‘ Remarkable Inventions and Regu- 
lations,’ that wHter says : “ Another of his inventions was the 
drum of Justice. [ JaIs ]. If the claim of any one related 
to some dispute, he beat the drum once. If his grievance 
consisted in the non-receipt of stipend, or \¥ages, he struck 
twdee. If his goods and chattels (mal-u-jihat) had been seized 
by oppression, or had been stolen, he complained by beating 
the drum thrice. If he had a claim of blood against any one, 
he beat the drum loudly four times.” Beveridge, Ahharnaynali, 
Trans. I, 651 (Text, I, 361). 

The thing is mentioned also by the contemi3orary author, 
Kliwnndmir, who was in Humayun’s court at the time, and has 
left behind a work entitled Qanun-i-Himayum . {Ibid., 651 
note and 645-50 notes.) Erskine, too, has referred to the 
matter, and it may be permissible to quote his remarks as 
they are not devoid of interest. 

‘‘The drum of Justice was another of his institutions, 
borrowed from ancient tradition. A huge drum being placed 
near the imperial tent or pavilion, any one who suffered from 
injustice might claim redress by striking it according to certain 
rules, and the Emperor himself attended to the appeal. In 
earl3r times, when law^ was very imperfectly and arbitrarily ad- 
ministered, and wffiere complaints did not easily reach the ear 
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of the despot, such an institution, rude as it is, or indeed any 
other professing to forward the means of redress, was (‘omniend- 
able and might be useful. But its revival in a more advanced 
age betrays ao extreme want of legislative skill ; and it must 
be confessed tliat in this, as in many otlier of Hinmiiyfin‘'s reg- 
ulations that have been noticed, there is a great want of plain 
practical sense, a pedantic application of inapplitaible learning, 
and too great an appearance of playing at kings/’ (' History of 
Baber and Humayim/ 11, 533-4.) 

I ma,y add _that the drum of justice is associated in 
Oriental .tradition with the name of the Sassanian Emperor, 
Kliusrii Aniishirvan (Chosroes). 

Jahangir takes great credit to himself in the ‘ TCizuk/ for 
having re Wed in a slightly altered form, the 'institution' 
of his grandfather. '' After my accession, the first order that 
I gave,'' he writes, *•' was for the fastening up of the Chain of 
Justice, so that if those engaged in the administration should 
delay or practise hypocrisy in the matter of those seeking 
justice, the oppressed might come to this chain, and shake it 
so that its noise might attract attention. Its fashion was this : 
I ordered them to make a chain of pure gold, 30 gaz in length 

and containing sixty bells One end of it they niade 

fast to the battlements of the Shall Burj of the fort at 5gra, 
and the other to a stone-post fixed on the bank of tlie river/* 
{TuziikJ'-JaJmngirl, Rogers and Beveridge, Trans. I, 7.) Mj\ 
Beveridge notes : ' Du Jarric who got his information from 
missionary repoi’t-s, seems to imply that tlie chain was of silver, 
and says* that Jahangir was following the idea of an old 
Persian K iiig. It is mentioned in the ‘ Siyaral4IutahrkJikhirin * 
(Reprint, 1, 230) that Muhammad Shih in 1721 revived this, and 
hung a long chain with a bell attached to it from the octagon 
tower which looked towards the river.'’ {Ibid,) 

Sir H. Elliot confidently declares, that Jahangir’s chain 
does not '' appear to have been ever sliaken, and probably was 
never meant for anythingbut parade. The practice was a mere 
imitation of what was attributed to one of the early Chinese 
Emperors, Yu-tii. ' Modem Universal History,’ Vol. VII, p. 206. 
And Raja Anangpal had already' done the same at Dehli. See 
extract from MuWhusru’s AWeA'f2>^7^f, supra, Vol. Til, p. 565.” 
Elliot and Dowson, VI, 262.^ 


J Jahangir’s bell of justice is described also by Captain Hawkins. 
(‘Hawkins Voyages,’ Hakluyt Society’s Edition, 1*878, p. 4;i4). Man- 
deislo, who was in India in 1 638-9, and paid a visit to Agra has a similar 
account, from which it would seem that the institution was kept up bv 
Shah Jahan. (‘Travels into the East Indies/ Eng. Trans, of John 
Davies, 2iul od. 1669, p. 36.) Manucci says that when Shall Jahiiu 
“directed the empire, officials walked so uprightly, that in spite of the 
daily boating of pie l)%g drum to call into his presence anyone wanting to 
complain of having received an injustice, months and months would pass 
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I,, have not found the epithet in juxtaposition with the 
name of Agra in the histories. 

F4bode of Vietoiy/ is found on Auraiigzeb's coins 

of Ujjaiii about 1073 A.H. Khafi Khan has a statement on 
the subject which leaves little room for doubt as to the origin 
of the epithet. He tells us that soon after the defeat of 
Bara’s generalS; Jaswant Singh and Qasim Khan, at Bliariiiit- 
pur (seven koss from Ujjain), Auraiigzeb bestowed upon 
''IQiwaja Kalan Kiwafi — the author’s uncle — the substantive 
appointment of Diwan of UJjain, to which he notv gave the 
name of Dam-hFathj ViXid the acting charge of the Subadari 
[of the province of Malwa] on behalf {or in place) of the 
Prince [MiirM Bakhsh]/’ 


lla.fi 




Bibl. Ind. Text, II, 19, 11. lo-17. 

Manucci also informs us that Aurangzeb gave orders to 
put up on the site [of the battle near Ujjain] a sarae and 
plant a garden, calling it Fatehpur (Pathpiir) — that is to say, 

‘ Pilled with victory.”’ Mr. Irvine suggests that this may be 
identical with thePathabad, twelve miles south-v-est of Ujjain 
(Thornton, ■ Gazetteer,’ 315).” / Storia do Mogor,’ Trans. I, 2b0 
and note. See also Sarkar, ' India of Aurangzeb,’ p, cxiii, and 
Tod, ' Rajasthan,’ Reprint 1898, pp. 874, 1369. 

Similarly, another town and sarai called Fathabad was 
founded by the same Emperor on the site of the battle of 
Samughar near Agra, “ in commemoration of the victory 
obtained by him over his brother Bara Siiikoh.” This Patlia- 
bad is also known by the name of Zafarnagar. Elliot, ‘ Supple* 
mental Glossary,’ ed. Beanies, II, 87. 

' Seat of sovereignty or royalty,’ is a ver^^ old 
epithet of Kabul, as will be seen from the references given in 

another part of this paper. Aurangzeb, however, was the 
first to associate it with the name of the chief town of 
Afghanistan on the coins. 

iNU-hjfji and also the double epithet figure 

on the coins of Humayun and Akbar wliich issued from Behll. 


without any one coming to lodge a petition.” Irvine, Storia t 11.20. 
Ibn Batuta informs us that “ Shamsii-d-dln Altamsh [recte Iltutmish] 

placed at the door of his palace two marble lions These lions had 

an iron chain round their necks, from which hung a great bell. The 
victim of injustice came at night and rung the bell, and when the Sultan 
heard it, he immediately inquired into the case and gave satisfaction to 
the complainant.” (Elliot and Dowson, III. 591). 
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But neither title reappears on the Dehli mintages of any of 
their successors. In the historical literature, however, 

occurs not only in NMnm-d-dIn Ahmad, Badaoni and* 
Abul Fazl but in soma of thelater works, c.f/. , :77ie IqbMnumxtrB 
Jafmnym, BMMiahnamcty 

The epithet on a copper coin of Fathpilr dated 979 A.H. 
(see P.M.C. ' Introd., xc) was read as R-odgers. 

Mr. Nelson Wright has pronounced the reading to be not 
convincing.’’ The last word appears to him to be ; I 

venture to offer, for what it is worth, the suggestion that it is 
vvith perhaps i prefixed to it. 

is found once in the TabagatJJAkbarL In 

his account of the 14th year of the reign (976-7 A.H.) Nizamu" 
d’ din tells us that the Emperor '‘resolved to make 
Fathpur his capital and gave orders for the construction of a 
strong fort round the town.” ^ 

Lakhnau Lithograph, 288, 11. 14-15. 

It is quite possible that the old epithet of the imperial 
town of Dehli was transferred at this time to the new metro- 
polis. The last word of this epithet may, perhaps, be ^ 
(victory). It is very difficult to say what precedes it, as so 
little of the latter has come on the coin. 

House of ATctory (?). The tentative reading 
of the epithet on an Ajmer dam dated 979 A.II. 

The coin was first published by Rodgers (; Ind. Ant./ 1890, 
p, 2"23, PI. n, 28). He read the word in the second line 
of the obverse as but confessed his inability to make 

out “the meaning of mansur and the letters above that 
word.” 

is Mr. Nelson Wright’s suggestion (I.M.C. HI. 

No. 358), but he is not sure of having correctly deciphered 
the title (Introd. xxv), and does not attempt to explain its 
significance. Mr. Whitehead also declares that the “epithet 
has not been satisfactorily read.” (P.M.C. Introd. xxix.) 


^ I ought perhaps to say that those words are suscopt-ible of a very 
different interpretation. The sentence may bo translated thus also : — 

**Hi8 Majesty feed on Fatiipur as his capital, and gave 

orders for the construction of a strong fort round the town.*' 
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In this connection, the fact that Jodhpur which ‘'first 
appears as a Mughal mint on rupees struck in the name of 
Ahmad Shah is associated \vitli the title Daru4-Mans%ry 
‘abode of victory/” (P.M.C. Isvii) , is perhaps not devoid 
of interest. It is not easy to say why the Eithors selected 

as the distinctwe appellation of their capital, or what 

peculiar affinity existed between it and 'Victory/ Indeed, 
I am not quite sure that the epithet is not susceptible of 
another interpretation. 

according to Steingass, signifies, “aided, defended; 
protected (by God), triumphant, victorious.” Thus, 
may also mean ‘House or abode (or city) under Divine protec- 
tion/ and it is scarcely necessary to say that, in that sense, 
it would be just the designation which we should expect to 
be chosen for Ajmer by Akbar. It may be also perhaps 
worthwhile to recall that Ajmer had belonged to the great 
Rathor prince Maideo before it came into the possession 
of Akbar. It -was jealously retained bjr the Mughals up to 1721, 
“ when Ajit Singh, son of Raja Jaswant Singh of Marwar, took 
advantage of the decline of the Mughal empire, killed the 
imperial governor, and seized Ajmer, Muhammad Shah re- 
covered the city; but ten years later, he appointed Abhai 
Singh, the son of Ajit Singh, to be Viceroy of Ajmer and 
Ahmadabad, and from 1731 to 1750 the Rathor priuces of 
Marwar ruled over Ajmer. A struggle for the succession led 
to the calling in of the Marathas, to whom Bijai Singh, the 
successful competitor, made over the fort and district of 
Ajmer as mund Icatz or ‘blood money’ for the murder of Jai 
Appa Sindhia, their general,” From this time until its ces- 
sion to the British in 1818, Ajmer was held by Sindhia, except 
for about three years 1787-90 A.C. (‘ Imp. Gaz/ V. 142). See 
also Tod, Rajasthan, Calcutta Reprint, ‘ Annals of Marwar,’ 
VoL II, Chap. XIII, pp. 950-965). 

The earliest coin of Jodhpur in the Panjab Museum is 
dated 1165 A.H., 5 R. (1752 A.C.). Can it be that the 
Rathors were familiar with the epithet on account of their 
connection with Ajmer, and that they transferred it to Jodhpur ? 
Unfortunately, there is no evidence (except that of the still 
doubtful reading of the title on this Dam) of Ajmer having 
been generally known as Duru4-mansur . 

The epithets (^bf and been dis- 

cussed by Mr. A. Master in Num. Sup. XXI, Art. 124, and I 
have nothing to add. Attention, however, may be invited to 
the following passage in which the historian Firishta bears his 
testimony to Ahmadabad’s title to be called the “ Beauty 
or Ornament of Cities.” 
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'*‘Tlie houses of AlimiidabacI are in genera,] biiiit of brick 
and.,morb:ir, and the roofs tiled. There are three liiindred and 
sixty different mohnllas, each mohnlla having a wall surround- 
ing it. The principal streets are sufficiently wide to admit of 
ten carriages abreast.. It is hardly necessaiy to add that this 
is, on the whole, the handsomest city in' Hindoostan and' per* 
haps in the tvorld.'' ..Briggs’ Translation, IV, 14. The last 
sentence is thus expressed in the original : 

JsS-h.^ jtl Oihf 

(Lakhnau Lithograph, II, 183, 11. 18-19.) 

A European contemporary, William Finch, thus describes 
the city about 1611 A.C. 

'' Amadabade or Amdavar is a goodly City, and scituate on 
a faire River, inclosed with strong walls and .fa ire gates, with 
many beautifull Turrets, The buddings comparable to 

any Gilie in Asia or Africa, the streets large and well-paved, 
the Trad<^ great (for almost every ten dayes goe from lienee two 
hundred Ooa.ches richly laden with Mereliandise for Cambaya), 
the Merchants rich, the Artificers excellent for Carvings, 
l^aintings, Iiilayd Workes, imbroydery witii Gold and Silver/’ 
Purchas His Pilgrimes,’ MacLehose’s Reprint, 1905, IV, 63. 

The donl.)le epithet has been deciphered 

on some silver coins dated 981 A, H. which are most probably 
of the Ahmadabad Mint. ''The title has been read 

says Mr. Whitehead, *; on some copper coins struck by Muzaffar 
III of Gujarat in the years 977 and 978,” but does not occur 
on any Mughal coin.” (P.M.C. Introd. xxxv). 

It may be perhaps worthwhile to invite attention to the 
fact that this title is frequently coupled with the name of the 
town in the Mirdi-dSikandarl, a valuable history of Gujarat 
written about 1611 A. G., that is to say, in tiie reign of 
Jahangir. Shaikh Sikandar, the author, does not expressly 
say that it was bestowed upon it by Ahmad Shah I, but it 
occurs more than once in his description of the foundation of 
the city by that Sulpn. The phrase also arrests 

attention in the verses composed in, honour of the occasion 
by a contemporary poet named Halwi Shiraz! ; 

^ ^ — yxc — .^1} aii 

Miral-i-Sikandarl^ Bombay Lith., 1831, p. 25, 11. 5-6. The 
honorific is prefixed to the name of Ahmadabfid in the 'Mirdi- 
i ^Ahmadl also. 
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Abii-l"Faz}'‘s description of the city as it was even in his 
day is not undeserving of quotation : ''It is/' he says, “a 
noble city in a high state of prosperity. . . . .For the pleasant- 
ness of its climate and its display of the choicest productions 
of the whole globe, it is almost unrivalled. It has tv?o forts, 
cmtside of which are 360 quarters of a special kind which are 
called Porah, in each of which all requisites of a city are to be 
found. At the present time, only 84 of these are flourishing. 
The city contains 1000 stone mosques, each having two minarets 
and rare inscriptions." Jarrett, Trans. 'Ain.'. II, 240. 

Champaner is styled August or illustrious city, 

on some copper coins of Humayun dated 942 A.H. The 
epithet is frec|uently met with, in conjunction with the name 
of the town, on the silver coins of Mahmud Begada of 
Grujarat from 895 to 904 A.H. That ruler " raised a noble cit}" 
at the base of the hill, bringing his ministers and court from 
Ahmadabad, made it bis capital and styled it Mahmudabad 
{sic) Champaner" (‘ Imp. G>{az.' X, 135). We have seen that 

Ahmadabad rejoiced in the designation Champaner 

or Miihammadabad, the rival ca|)ital, was now entitled 

Both these appendages are really "borrowed feathers." 
In Persian and Arabic literature, the commonest epithet of 

Makka is that of the companion city of Medina, 

The Gujarat Suljans appear to have transferred these Iionori- 

Acs to their favourite foundations. The prefix occurs in 
Abil Tiirab Wall's ' History of Gujarat.' 

Labor Museum possesses a Shall -rukh! 
of Babur having the simple mint-name. jdfP Camp/ but the 

honorific Zafarqarm is found in conjunction with it for the 
first time only on the mintages of his grandson. The earliest 
coins are dated 984 A.H;, and there are also a few^ square 
rupees and copper coins without a date. Excepting these, all 
Akbar's issues from the ' Camp associated with Victory ' until 
the thirtj^-fifth year of the reign jjurporb to be of 1000 Hijri, 
and the date on all of them is not expressed as usual in 
Persian words or numerals, but by the Arabic vocable 
This fact has given rise to numerous speculations, and Mr. 
Lane Poole thinks it possible that "the name Urdu Zafar- 
karin may possess some mystical import," and may "bear 
some such signification, in the mystical phraseology of the 
Shi'ah, as ' GJanip of the approaching triumph of the Faith. ’ " 
(B.M.C. lii). Mr. Whitehead does not go so far, but declares 
that " the |ihrase was coinM by Akbar." A study of Persian 
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historical literature shows that neither of these surmises is 
well-founded. Phrases having the same import as Urdu-i- 
Zafarqarin occur very frequently in several standard histories 
which were written long before the birth of Akbar. In the 
‘ Zafarnama’ of Sharfu-d-din ‘Ali Yazdl, a contcm])(U'aneous 
giorifieation of Timur (written in 1424 A.O., Vide E.D. Ill, 
478), I have noted the following synonymous expressions. 

‘ Zafarnama,’ Bibl. Ind. Edition, 1, :}42, 406, 

■■ 413, 419 ; n, 164, 208, 215, 336, 349, 
643. 

jSdo Ihid., II, 426. 

II. 90, 315, 318, 324, 346, 353, 354, 358, 

. '' 373, 375, 378, 399, 459, 498, 512, 515, 

556, 561, 570. 

isjcJ II, 258, 282, 335, 381, 504, 550; II, 10, 
154, 227, 244, 377, 437, 491, 523, 667. 

e-jlj II, 52, 87, 480. 

Cl4s"f II, 63. 

I, 78, 140, 197, 199, 419, 552; II, 30, 42, 
45, 47, 49, 57, 68, 87, 92, 171, 264. 

I, 529; II, 32, 60, 129, 150. 221, 266, 291, ' 
313, 345, 378, 380. 398, 399, 421, 464, 
468. 

I, 324; II, 96, 127, 540. 

I, 83, 197, 261, 296, 335, 339, 376, 465; 
II, 59, 62, 73, 82, 174, 349. 

I, 253, 311, 360, 568; 11, 12, 65, 77, 82, 
134,186,191,223,238,348,359,372. 
464, 500, 505, 516, 574, 638. 

Similar locutions occur frequently in the ‘ Rauzatu-s-Safa ’ 
of Mirkhwand and the ‘ Habibu-s-Siyar ’ of liiiwandmir, as will 
appear from the following : — 

C5J*)' ‘ Rauzatu-s-Safa ’ (History of Timur and his 
Descendants), Bombay Lithograph, VI, 
23, 68, 84. 

' Rauzat.,’ /6id., 86, 114. 

tsjiji ‘ R^'bibu-s-siyar ’ (Bombay Lithograph, 
History of Timiir, HI, iii, 39, 298). 
jrife ‘ Rauzat.,’ lb., 204 ; ‘ Habib.,’ Ih., 31. 

‘ Rauzat./ Ibid., 87. 
lyLSu < Habib.,’ lb., 32, 324. 
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* Raiizat./ Ih., 47, 68, 76, 116 ; ' Habib./ 20 ,, 

42,47,109. 

JUit^Asix! ' Ra-uzat.,’ Ih., 88, 97. 

JU Jl.Mf Habib.,’ lb., 36, 

‘ Habib.,’ 15., 22, 58,269. 

* Rauzat./ Jfe., 86. 

^ Rauzat.,’ VII, 20 ; ' Habib.,’ Ill, iii, 50, 

■ ‘ Rauzat.,’ /6., 110. '■ 

, , ‘ Habib.,’ /6.,'47, 50, 56, 57, 59. 

■ .'Rauzat./ Ib., 104; ‘Habib./ 15., 37. 

‘Rauzat./ 15., 87,89, 103,205; ‘ Habib., 7 
75., 20, 25, 41, 72, 116. 

A glance at the passages referred to must convince every 
one that the phrase cannot possibly have anything ' mystical ’ 
about it. It mayo or may, not be thought easy to say what 

was intended to be conveyed by the wmid but it is cpiite 

certain that neither Akbar nor Abul Fazl was responsible for 
coming the expression. I have found it in the Tankh4-Firuz- 
slialil of Shams-i-SiraJ 'Afif, a contemporary history of Sultan 
Finlz Shah Tughlaq. In his account of the "mistake made 
by Kiiwaja-i-Jahan Ahmad Ayaz in setting up the son of the 
late Sulpii Muhammad Shah,” the writer says 

<1! ^^ ■ isliJ 4^®*^ 

Bibi. Ind, Edition^ 53-4. 

Unfortunately the passage is differently worded in some 
manuscripts, which have instead of , and it 

Avould appear from Dowson’s translation that his co|)y also had 
(Eiiiot and Dowson, III, 280). It is possible that the two 

wurds were interpolated by some copyist, but no such doubts 
can attach to the following quotation from Khwandmir’s 
account of Babur in the ' Habibu-s-Siyar.’ 

# 
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Bombay Lithograph, III, hi, 295 , four linos ' 

,< r„ iliif nhee (lit. stage in travelling), Amn bultjan 

llusnin OaiStal X oi Qhoh Beg, wlur haa alter tim 

lininier (lit. accident, calamity) of Baisanqar lett Qaiatigui 

ivitlr his brothers, family '■ id Jbe 

towanls “the Camp a,womierf Vrrioqv. acquned 

hoiumr of kissing the carpet [of pbra<e 

This nassaim leaves no room lor doubt that tin. puia _c 

itself lias nothing peculiar or mystical about it, ami that it s 

much older than Akbar or Akbar^s r‘higious 
Mongols of the Golden Horde and of Feisia had stunk com ^ 
at , jOh and Osmanli mintages ot 

cis-iLk are also known. (Oodrington, MusalmanlSiuniis- 

matii.s^ldb)^ Clements B.. Markham, ■_ was 

of the ra o Turkish wanderers His 

in tents, loved the wandering lives ot warlike 

better than the luxury and ease «t ^ties, and 

countries which they had conquered, m . 

nient in the open plains to a residence in * ,pl 

palaces.” {‘ Narrative ot the Lmbassy ol K v Gon/ule/. 

Cl iviio to the (burt of Timur,’ Introd p. vni.) 

The Inqierial dwelling or residence thus came to be can 

the (or /-*-«) even when it was not under tents but m a 
marble palace, and then all sort.s of complimentary epithets 

like jjLl 

Mongols of the Gohkn Horde were so ealljM nu'rM.v heeanse 

Batif, the grandson of Jenghlv. )i uliirrimn at 

himself in his magnificent tent (Sir (hda, t.okh n < ] 1 

Sarai on the Volga, , 

The Urdii mintages of the Mongols are well knoMi and 
Sharfii-d dlu, the biographer of Timur, informs us that Ihc 
income from the JIM ‘ Mint ot the Lxa Iteil 

Camp.’ was six hundred thousand Dhmr-i-kahah soon a ^^er 
the sack of Damascus by that conqueror (Aapmattaa. 'Ji' • 

Text, II. 331), 11. 8-fi)- There Is little or no dillerouct httiuc n 


I Tlie following extract ironi tho ‘ Voyngo to l.nst pr„ 

Terry, Sir Tliomns Roe’s chaplain, sIiowh "‘.'i .,„d tlirowx 

was inlioriiotl by Timur’s doacondants, tlio Indian ’ 1 

nsoful light cm tbo real meaning of such oxproKsions as / 

^^'’'*^“^Hho great inon there live a great part of tho yoar. m J"' p” 

montlis arc more temperate, (as from tho '"-f ,^“'; ;™'whi b ae- 

middle of April), in tents, pavilions or ' ’P;’ 

cording to their fanoies, they remove from plwo to place, <.l.an„m„ 
air as often as they please. Op, OtL lucUt. 177/, p, 1 
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LS^^y> there can be little doubt that 

in both oases the reference is to what- Abul Fazl eallSj the 
the mint-establishment which aceomiaanied the 
monarch on his progresses and expeditions. 

' Of happy foundation ’ is found inscribed for 
the first time on the Haidarabad coins of Shah ' Zlam, J. 
There can be no doubt that the new title was invented by 
Bahadur Shah himself. Kliafi Khan explicitly says as much. ■ 

^ 4S.A.wb > bij 

Text, II, 646, 11. 4-5. 

He [6‘ca7. the Emperor] gave orders that ISaidarabad 
which had l3een, after its conquest in the days of Khiildmakaii, 
[the after-death title of Auraiigzeb] written Ddni-l-Jihad, 
should lienceJortli be stvled Farhlmnda htmiydd-i-Haidard-’ 
had.^^ 

The alteration is not perhaps, difficult to account for. The 
battle in wdiich Kambakhsh had been defeated and killed in 
Zil-Q,a*'ada, 1120 A.H. had been fought •within three koss of 
Haidarabad, that is to say, in the immediate vicinity of the 
city (Kliafi Khan, IT. 621). That battle had removed the last 
of his dvals, and the place had been truly of good omen to him. 
Shah 'Alam Bahadur had, it must be remembered none of the 
zeal or bigotry of his father. The epithet Ddru4-jihdd mu>st 
have seemed to him needless^ offensive and provocative of the 
hostility of his Hindu subjects.^ Besides, it "was now nearly 
twenty years since the capital of the Qiitjbslialil rulers had 
become a part of the Empire. The infidel customs and other 
innovations which its irreligious or heretical sovereigns had 
introduced^’ had been long since rooted out. The two most 
important cities in the Southern Subas were Aurangabad and 
Haidarabad. His father had given the former the distiiiotive 
appellatioiii . Khimista huniydd in gXBitehil remembrance of the 
fact of that city having witnessed, as it w’ere, the beginning 
of his fortunes. Haidarabad had, in like manner, proved to be 
: auspicious to himself, and he must have naturally felt inclined 
to devise some title differing in form from and at the same 
time having the same import as the designation of the rival 


I Mr. Lane Poole lias done Justice to this side of the Emperor’s 
character. ‘‘He was then (Le. at his accession) a man of sixty-four; 
naturally of a conciliatory and merciful disposition, the blood ho drew 
from his Hindu mother made him benignant to his Indian subjects and 
should have recommended him to his kinsmen, the refractory Rajputs. 
His philosophical studies indeed laid him open to the charge of being too 
much of a Hindu for the approbation of honest Muslims. (B.M.C. 
Introd. xxxiii). .. ■ 
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city. Aurangabad had been, by his predecessor, styled Kha.r 
jiJaAynniyail, He would not be backwaiil in having a 
favourite of his own, and would call it 

It is ])erhaps worth noting that the original name of 
Haidarabad was Bhagnagar, and it is by that natne only that 
it is spoken of by Tavernier ('Travels/ ed. Ball. I loO, 151, 
150, .102, 107), Fryer A New Account of .Fast India ancl 
Persia/ ed. Orooke 11, 44. 48), Manucci (Sth-oria do Mogor/ ir. 
Irvine, 11, 445 ; HI, 500 ; IV, 98) and other European travellers 
of the nth century. Firishta informs us that Muhammad 
(hill. Qiitly Shah "built a magnificent city at tlie distance of 
eight miles” from Gulkanda, "which he called Bhagniiggiir 
after his favourite mistress,” a " public singer of the name of 
Bhagmutty” (Briggs' Translation, III, 335. See also 
111, 451.) Similar statements occur in the 
Bibi. Tnd. Text, p. 302) and tlHiafi Khlin ’ (Text II, 369 or 
Elliot and Dowspn, VII, 336). Now, Blrng means 'Good 
Fortune,' (ami Bhag mail 'Full of good fortune.' ' Bliagnagar ’ 
itself would signify ‘ Gity of good fortune/ very mucii the 
same as • Farkhunda Buuiyad,’ It may be not iinreasonabiy 
supposcil that this had some influence on the mind of the in- 
ventor of the new title of lionoiir. 

On the coins of Fanipat and Bareli tiiere is an epithet 
wiiich has been read as ^*.ks. Mr. 0. J. Brown lias recently 
suggested tliat this is erroneous so far at least as the Panfpat 
issues are coneerned, and that the word is really Mr. 

VYliiteluaid has accepted the emendation, and J may be per * 
hapKS permitted to say that I had ventured to entertain the 
same opinion long before its publication in Num. Sup. XXV 
(p. 234). is a collocation which is not infreqiieiitiy 

met with in the historians e,g, Tahaqdt-BAkbari , 245, 30i ; Akbar' 
nama, II, 35, 37, 38, 39 ; 'Alamgwyimria, 220, 840, but 
I do not remember to have ever seen, 

&»hs means ' a segment, section, portion, piece, slice, 
morsel ’ and has several other significations also according to the 
Dictionaries, but ' a territorial division ' small or large, does 

not appear to be one of them. Its plural form is exceed- 
ingly common in the sense of 'land assigned for military or 
other service/ in other words, a jagir. Several other terniKS 
also for small or large territorial or administrative dix’^sions 
0 (jcur frequently in the historians of the so-called ' Pathan ' 
and Mughal periods, viz. 
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There is nothing honorific about them, and every one of 
them may, with perfect propriety, be applied to and is actual!}^ 
found in conjunction with a score at least of Indian toponyms. 

' Eesting-place of Empire ’ attracts notice as 

the distinctive title of Akbarabad on the coins, only about the 
30th year of Aurangzeb's reign, but the epithet is often used 
for Agra, or actually associated with the name of the town in 
the contemporary chronicles of the reigns of Shah Jahan, 
Jahangir and even Akbar. 

At some time in the first year of his reign, Bahadur Shah, 
Shah " Alam I, appears to have introduced a change Akbarabad 

was henceforth to be called and its own appellation 

was to be transferred to Ajmer. This w^as prob- 
ably done when the Emperor was encamped at or in the near 
neighboarhood of that town on account of the troubles in 
B)ajputana. 

Ajit Singh of Jodhpur had after the death of Aiirangzeb,^" 
writes lOiafi Khan, again showed his disobedience and re- 
bellion by oppressing Musalmaiis, forbidding the killing of 
cows, preventing the summons to praj^er, razing the mosques 
which had been built after the destruction of the idol-temples 
in the late reign, and repairing and building anew idol-tempies. 
He warmly supported and assisted the army of the Bana of 
Udipur, and ’was closely allied with Raja Jaisingh, whose 
son-in-iaw' he was. He had carried his disaffection so far that 
he had not attended at Court since the accession. On the 8th 
[7th in text] Sha‘'aban [1st .year], the Emperor marched to 
puniBh this' rebel and his tribe, by wmy of Amber, the native 
land of Jaisingh.’’ Elliot and Dowson, VII. 404-5. The camp 
is expressh’' said to have been betw^een Ajmer and Chitor wdien 
the month of Ramazto arrived.* Text, II, 606, 11. 2-3. The 
Emperor w’as at Ajmer itself soon afterwards, and paid the 
eustomarv imperial visit to the shrine of the * great Khw€ja.’ 
Ibid. 608^ 11. 18-20. 

He ayjpears to have stayed there for some time, and left 
only wJien the hostile proceedings of Kam Bakhsli and the 
near approach of the rainy season rendered it necessary to 
march forthwith to the Dakhan. Ibid, , 616, 11. 4-5. It may, 
I think, be reasonably conjectured that the earliest coins of 


i Some interesting ‘Mughal Farmans, Pai'wanalis and Sanads 
have been recently published in facsimile with text and translations by the 
Reverend H. Felix. On© of these documents is addressed to the present 
and future collectors of the tlizya in the Subas of Mustaquru-l-Mulk and 
Daru-l-KIdlafat and is dated the I4:th of the blessed Ramazan in the first 
year of the ©salted accession.’* [1119 A.H.] In two other papers also the 

is expressly mentioned. Journal of the Panjab 
Historical Society. VoL V (1915), pp. 32, 33, 35. 
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I were struck when the iin])(‘rial head- 
quarters were at or in the vicinity of tlie town. The recaan 
descenee of the Rajput troubles eoni])olled him to lea\'e 
Eiirhanpur in Sluvaban 1121 A.IL, and lu‘ vas again at 
Ajmer foi' some months in the next year. Tlien the iusiu'ree- 
tioii of the Sikhs drove him to the Panjjib, and his camp was 
pitched at Labor in Jornada I, 1122 A.!L, n here it remained 
till his death in Muharram 1124 A.H. 

continued to be the epithet of Akba rabid in 

the reign of Jahandar, and the first four years of Farrukhslyar. 
Some time in the nth year of the latter, another change took 

])iace. Its old epithet was restored to Akbarabad. 

and Ajmer was deprived of it and ordered to be called 
as before. itself was transferred to 'Azjmabad 

(Patna). But there was for some time a certain amount of 
confusion, and on the coins of the 3rd, 4th and 5th years, 

Akbarabad and ^Azimabacl are both styled ( P.AI.C. 

Nos. 21():hr) and 22k)-33). 

< Resting place of sovereigntv'd We liave seen 
that when Ajmer was entitled Akbarabad came 

to be called Wlien tl^eir old titJi's were restored 

to Akbarabad and Ajmer, remained imappi'opriated 

and was available for transference to some other town. The 
imperial choice descended upon Llzlnia bod (Ihitna), and the 
reason of the same is not difficult to divine. 

Kliafi ISluin informs us that when ' Azamii sh-shan was 
summoned to court some time before the death of Aorangzeb, 
his son, Farrukhs^iiyur was left behind as'his deputy in Bengal 
The latter remained there in that capacity during almost the 
entire reign of Shah ‘Alam I. In the fifth year, he was ordered 
to hand over the administration of the Province to Mzzuwi- 
daula Ivhan-i-Kiianan Bahadur and proceed to Court. Arriving 
in Patna he made a halt, and put forward his want of means 
and the approach of the rainy season as excuses for delay. 

j^U ^ 9 ^ 

# 

BibL Ind. Text, II, 708, IL 5-10. 

‘‘At this conjuncture, several Dervishes acquainted 
with the mathematical sciences together wdtli a physknan 
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named Mnliammad Raf‘i, who also possessed a considerable 
knowledge of astrology, imparted to Farriikhslyar the glad tid- 
ings of his being destined to [ascend] the throne mikatverj^ 
spot [^'A/amabad Patna], and they .made this the means of their 
own. advancement. ■ This information induced him to stay and 
delay longer in that zill'aX 
Once more he writes : 

^a5.2sij JVf ^ 

jsy. ^c>j *AkA a^yax> 

0^=sJ/AX3 b ^lAif ^klks: 

OU^S^ ^ wlj- 

# ^.J-haw jj d»r^ yyt^i 

/hhL, n, 710, IL 13-19. 

About the same time, the news of the dei3arture of the 
Emperor Bahadur Simh from this transitoiy world to the 
Garden of Eternity arrived. Muhammad Parrukhslyar had the 
khutba read in the name of 'Azimii-sh-shan, and coins struck 
with his father’s titles [immediateh^] on the receipt of these 
tidings, without ascertaining the result of the contest between 
the brothers. He then sought the advice of his associates 
about [the wisdom of] of going to the assistance of b4zimu-sli- 
shan. Some worldly Dervishes and Muhammad Ralvi, the astro- 
loger, forbade it, and said ‘ It is not advisable for you {lit. 
not ill the best interests of your good fortune or Empire) to 
move at all from this spot of atispiciotis character imtil you have 
3 rourself been proclaimed {lit. become) the Lord of the khutha 
and the sikka.” 

Subsequently^ the historian tells us that on learning of the 
death of his father, he had the Khutba read and coins struck 
in his own name at 'Azimabad in the beginning of Rab'lul- 
aw^wal, corresponding to the second decade of Fravaidiii, 1123 
A.H. {Ibid., II, 711, 11. 10“i3 ; See also Irvine, ' Later Aliighals.’ 
J. A.S.B- 1896, pp. 171-2.; . The oorrect year is 1124 A.H. ), 

In a word, the prophecy of the '' wmrldly Dervishes and 
Muhammad RaPi, the astrologer, ” had somehow come to be 
true. Farriikhslyar was crowned at Patna in the hdgk or 
garden known as Afzal Klian’s (Irvine, he. cif. 172) and ulti- 
mately did become Emperor, The city had been thus iin- 
mistakeablyr associated with the rise of his fortune. Here, his 
power bad first taken root, and it had been the fiivst '' dwelling- 
place of his kingdom.” The epithet finds no place in the 
historians. 
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In the ])receding pages, I have tabulated th(‘ descriptive or 
hcmoiific epithets which arrest attentrion on tlu^ coiiis of the 
Mugluii Emperors of India, and attempted to throw some light 
on the origin of the most characteristic and remarkable of those 
appellations. We have now to inquire if similar titles are 
associated with the names of the mint-towns in the authorita- 
tive annals of the dynasty. In other words, we have to 
a^seertain how far the numismatic evidence is in agreement or 
(conflict with the historical. It is searcel^y necessary to say 
that for the purposes of this investigation we can rel,y only on 
the contemporary chronicles of the Indian Mnghals which have 
been publislied* 

1 have already observed that the number of the prefixes 
which figure on the mintages of the first two Emperors is very 
limited, and tluit they make their appearanc'e only on the issues 
in copper. We naturally turn for light to Babur’s famous 
* i\Iemoirs/ Ivat they are really written in Turki and to judge 
froni Mrs. Beveridge’s excellent translation, the imperial 
autobiograplier rarely makes use of these fiourishcs. The only 
exceptions would seem to be in reference to Dehll and Jaimpur, 
to both of which the designation Capital ’ i P ) is once 

or twice prefixed (A. S. Beveridge, op, c/iL 481, 521). 

Tiiere is little or nothing to be learnt on the subject from 
Stewart’s translation of the ‘Memoirs’ of Humayiln’s ewer- 
l)earer Janhar. We have therefore to make nse of the accounts 
of Nizamu-d'din Ahmad and Abul Pazl though, strictW speak- 
ing, they were not contemporaries. For the reign of Akbar, how- 
ever. in which these epithets first come into general vogue, the 
Tahaqat-i^Akharl of Nizamu-d-din, the BlunialchahnM TaioanM 
of Badaoni, the Ahbammm of Abul Fazl and the Tcirllch-i- 
Gujarat of Abil Turab Wall furnish ample materials for com])ari- 
son. The coins of Jahangir exhibit but two prefixes and a solitary 
suffix, but it is clear from the unimpeachable testimony of his 
ov n Tuzuk and the of Mubxtamad Ixhan 

^(written 1040 A.H.) that these honorific designations still, held 
their ground in literature and official correspondence. A long 
list of the titles which were current in the reign of Shah Jahan 
can be put together from the Badishahmma of ‘Abdul Hanud 
Lahorn The ^Alamgirnama oiMiilmmnvdd Kazinuthe 3[adsJ.r4 
'llamgln of Muhammad SaqI Must arid Khan, and the secmid 
volume of the Mmtaf^ahu-hLuhab oiMvhwafI Khan fiu’nish th(> 
same sort of information for the half century during which the 
destinies of Hindustan were entrusted by Frovidenco to 
Auraugzeb. The last four hundred pages of that \'olume ar(^ 
occupied with the history of Aurangzeti’s successors up to 
Muhammad Shah. The contemporary chronicles of the last 
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three puppets of the House of Timur are still in manuscript, 
but the period itself is not of any great interest or import- 
ance from the point of view under consideration. 

A list of all the Honorific Epithets associated with the 
names of towns in these historical works is given below with 
references to the page and volume, so as to make it easy for 
anyone w’ho can read Persian to verify them.^ 

It may be perhaps necessary to add that all the references 
are to the Bibliotheca Indiea editions except in two cases. The 
Tabaqat4-Ahban has been available only in the Laklinaii litho- 
graph and the Tuzuic-i-Jahangin in the ‘Aligarh text of 
Sayyad Ahmad Khan. 

W aqrai-i -Babun , 

Jaunpur, Dehll. 

Tabaqat-i-Akbari. 

Babur. 

(Agra, Kabul) ; (Jaunpur) ; 

{Agra) ; (Dehli and Jaunpur) ; (Urdu) ; 

Akbar. 

(?) (Fathpur) ; (Ajmer) ; (Agra, 

Eathpur, Labor) ; (Pathpur) ; (Ahmadabad, 

Fathpur, Labor) (Tanda, Dehll) ; (Dehli), 

(Ahmadabad) ; (Urdu) ; 

Badaonl. 

(Ajmer, Dehli); (Goganda and Konbhal- 

mer) ; (Agra) ; (Peshawar, Eathpur); 

(Tanda, Dehli) ; (Urdu) ; 

Akbarimma. 

Babur, 

(Dehli) ; (Agra,) ; (Agra) 5 

(Agra, Dehli). 


5 I ought perhaps to say that I have not thought it worthwhile ^ to 
swell these pages with references to the hundreds of passages in which 
such epithets as 

- ^i^ks - jdJb ■- ~ 

ahA .. jba - 

€^c., are found in juxtaposition with the names of places. 
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Hiimiyxin. 

(Agra); (Delill, Kabul) ; 

(Dehli; Kabul) ; (U^^^u)- 

Akbar. 

(Ajmer) ; (Ajmer, Jariiipuia 

Delill) ; ^*-^1 0^x9 (Ajmer) ; u^» (Ajmer) ; jf<y 

(B'atiipilr, Kabul); (Kabul); (Ajmer); 

c:Ail.s\j|^f,v (-Sgra, .Fathpur) ; cuikWif 3 f^ (Dehli,. Fathpur 
iaihor) ; (Kabul) ; ciljf . (Agra, Taiida, ' Delill, 

Labor) ; LtAiifjfji (Kabul); (Ajmer) ; 

(Urdu) ; (Bangala, Bihar, Kabul, Kashmir, Labor. 

Hindustan) ; (Pattan-Nahrwaia) ; 

(Fathpur, Kabul) ; (Kabul) ; (Chitor) ; 

iiA 3 j . ■ ittili ifllmfli) AikX) j (Bangala, 

Kashmir). 

Abu Turab Wall {TdnM'f'Ahijam^ 

(Dehli) ; (Ahmadabad) ; (Fatl^i- 

pilr) ; j^A(MuhammadabiId, be. Chanpaner) e,>ry (Urdu) 

Sj^'O 

Tuztik-i'Jahdngm, 

Ahjx (Kashmir) ; (Kashmir) : 

(Ajmer, Dehli); (Agra, Dehli) ; c;Aki«^h;i5 (Agra, 

Labor) ; tXWijioj (Dehli) ; (Urdu) ; aiAA4.<i> ^13!? 

(Kashmir) ; (/or Agra) ; J^wf j 5 Cm.a/c . 

Iqbalndma-Jahdngm, 

(Burhan]3ur,Mandu) ; |dL (Kabul) 

(Kashmir) ;j^ o-L. (Kashmir) ; (Kashmir) ; 

(Ajmer) ; o^»^=svh (Akbarabad, Agra, Dehli) ; ,)i^ 

(Labor); (Dehli) ; uJ-iy (LTrdil) ; ^ 

(Kashmir); JU?| 

BddisMhndma. 

(Kashmir) ; (Kashmir); 

(Ajmer) ; uk^ (Ajmer) ; ;|^ ( Ajmcit) ; 

(Akbaribad, Agra, Shahjahinabad) ; ^xLaiiju (Kashmir) ; 
(Ajmer) ; (Fathpur) ; (Ajmer) ; 
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(Lalior) ; (Shiraz) ; (Delilij Kabul) ; 

(Ajiiier) \ ; &/o^Co 

cuilisJf^al^xs ; (Akbai'abad) ; JUif ; ^{lm^yxA> 

"Alamglrnama, 

^i.ui dli ; a.}Ab (Ajmer, ■ Biirhaiipur. ■ Multan) ; 
tj^Lb idJj (Aurangabad) ; (Aurangabad) ; a>;Uxj |Mi 

(Burhanpiir) ; (Daiiitabad) ; 

(Rohtas) ; AkA (Aurangabad) ; culj^ ^JaA (Aurang- 
abad) : \ 3 Uif AhA (Aurangabad); (Multan); 

( Shah jahana bad) ; (Lahor) ; 

(Kabul) ; ^jkN (Multan) ; 

o>hb (Daiiiatabad, Shahjahanabad, Gwaliar) ; ^A^; 

(C 4 waliar) ; ^a 4 .A> • ; 

(Akbarabad) ; csaA^j ; 

Maasir-i-' Alamgln , 

(Surat) ; ^bb ^X--w.A (Aurangabad) ; 

(Multan) (Haidarabad) ; (Shahjahanabad) ; 

(Ajmer); (Burhanpur) ; (Labor); 

y^i (Bijapur) ; (Kabul) 

Sfjij.i /0 ; cu»lisi.)| ^ai^o (Akbarabad) ; 

Khafl Khan{Vol II). 

^Jjixyc jisii (Surat); (Aurangabad); 

(Haidarabad); ^ (Shahjahanabad); (Fathpilr) ; 

jxsx^l jfj) (Ajmer) ; (Labor) ; yd (Bijapur) ; 

(Ljjain) ; ibUL jj^idA^i (Haidarabad) ; (Balkh) ; 

c:A5M:sdfj.5iL«i*xj (Akbarabad) ; j ; 

a*joA^ • A?" ^aS/c . 

Shah 'Alam Nama, {hicowipUte). 

(Ghulaxn ‘All Khan). 

(Shahjahanabad) ; (Labor) ; 

oiMidf (Akbarabad); 

^jf^y ^ Tab. Akb.’ (Babur), 182 , 183 , 184 , 186 . 
,, „ (Humayun), 

,, ,5 (Akbar), 253, 265, 284. 
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^ Bad/ (Akbar), II, 115. 

‘Akb. Nam/ (Humiymi), I, 327. 

„ (Akbar)/!!, 62, 324; III. 

105. 

' Abu Turab Wall/ 72. 

^ Tuz. Jah. ’ 31, 169. 171. 177, 245,288, 

291, 356. 

*lqb. Nam/ 136. 

a,b ‘ ^41am. Nam./ 84, 925. 

,iibt iSUi} ^^:!3 Xi>b ‘ Mirat-i-Alimadi/ Bombay Lithograph. 

A.H. 1306, VoL II, 1. 
x 6L ' ‘Alam. Nam./ 119. 

IaaJj lAi ‘ Iqb. Nam.,’ 99. 

‘‘Alam. Nam./ 1027, 1051. 
ijilLo ^4 |i>.h ‘ ‘Alam. Nam.,’ 210, 217. 
jcAxi Itiii ‘ Iqb. Nam./ 100. 
zj^ii ‘ ‘Alam. Nam./ 1020. 

« Iqb. Nam./ 249. 

^uij i^jjs | 4 >L ‘ ‘Alam. Nam./ 1084. 

|ti.b ■* Alam. Nam./ 48, 50, 56. 

)Cyii ‘ Maas ‘Alam./ 331 482. 

‘ fill. iOi/ II, 249. 

‘ Akb. Nam./ Ill, 168. 

‘ Iqb. Nam.,’ 213. 

/ Iqb. N§m-/ 127. 

4 ^^^ ‘ ‘Alam. Nam.,’ 190. 

‘ ‘Alam. Nam.,’ 455. 

‘ Bad./ II, 134. 

‘ Akb. Nam./ II, 154. 

« Akb. Nam/ (Babur), I, 98. 

‘ Bad.’ II, 62, 254. 

‘ Abu Turab/ 97, 

0) /Tab. Akb./ 288. 

OihL > Maas, Alam/ 235, 237, 243, 330, 336, 

• ' 344, 347, 383, 393, 396, 397, 430. 

441, 461, 470, 473, 483, 493. 496. 

■ 511 515 523. 

‘Kli. ’Sli/ 'll'/s, 10, IL‘5, lift, 178, 
198, 200, 205, 207, 247, 248, 270. 
274, 280, 315, 377, 413, 442, 475. 
527, 549, 672, 581, 582, 683, 605. 
626, 648, 649, 728, 742, 743 . 762, 
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Ill, 778, 790, 794, 796, 797,857, 
871, 885, 896, 936, 942, 950, 951, 
952, 953, 960. 

ji-tJUf jilai ‘ Bad. Nam.,’ I, ii, 4. 

‘ Iqb. Nam.,’ 213, 224, 290. 

‘ Bad. Nam.,’ I, ii, 48. 

„ II, 125. 

• ‘ ‘Alam Nam.,’ 814, 878. 

AtA ‘ Akb. Nam.,’ Ill, 80,110,166, 191. 

' Bad Nam.’ I, i, 134. 

‘ ‘Alam. Nam.,’ 40, 41. 

‘ Akb. Nam.,’ Ill, 105, 281. 
aAA ‘ Akb. Nam.,’ II, 122.‘ 
jiA*> aJsA ‘ Tuz. Jab.’ .344, 351. 

abij cJjA aka. ‘ ‘Alam. Nam.,’ 389. 

u-*-! ‘Akb. Nam.,’ Ill, 44, 110, 164, 168, 

185, 217. 

‘Bad. Nam.,’ I, i, 476. 

,, ,, I, ii, 233. 

alii ‘ ‘Alam. Nam.,’ 36,44,578,887,910, 
1035, 1084 

-1=^ ‘ Akb. Nam.’ m, 212, 317. 
iks. ‘ Tuz. Jab.,’ 351. 
iki ‘ Tab. Akb.,’ 338. 

‘ Akb. Nam.,’ Ill, 66, 176. 
cblf Jliil jt.5 ‘ Akb. Nam.,’ II, 64. 

cj'-oHjl.! ‘ Tab. Akb.’ (Babur), 188. 

‘Tab. Akb. (Babur),’ 179. 
u;01<o n)Uj((jtc) ‘ ‘Alam. Nam.,’ 211, 608. 

‘ Maas. ‘Alam.,’ 149, 382. 
tb(< ‘ Akb. Nam.,’ II, 17. 

‘ Akb. Nam.,’ II, 160. 

‘Tuz. Jab.,’ .338, 373. 

* ‘ Iqb. Nam.,’ 71, 73, 205, 304. 

‘Bad. Nam.,’ II, 346. 

‘ Tuz. Jab.’ 281. 

iliT jAii. ‘Maas. ‘Alam.,’ 302, 307, 490, 494, 496, 

497. 

‘ Kb. Kb..’ II, 358, 369, 371 
_jA» j ‘ Bad.’ II, 228. 

iljf .s*^| ‘AbuTurab,’ 66. 
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ilf jaS'i o>!'3l3s.jrj',v ‘ Iqb. Nara.,’ 2, 5.9. 14. 17, 32, 114, 
117, 176, 251, 305. 

‘ Bad. Nam.,’ I, i, 79. 113, 150, 156. 

157, 165, 177, 181, 194, 216, 233. 

240, 252, 269, 272, 306, 338, 362, 

366, 369, 390, 391, 397, 403, 421, 

422, 426, 453, 474. 475, 477. 

‘ Bad. Nara.,’ I, ii, 3, 7, 70, 71, 76, 90 
105, 123, 224, 233, 235, 2"46, 251, 
265. 

‘ B'kd.'Nam..’n.S, 10, 19,63,103, 124, 
146, 215. 222, 230, 241, 285, 302, 
317, 330, 339, 343, 346, 348, 372, 
407 , 415 , 418, 427 , 603, 606, 613. 
686 . 

*/T ‘ Akb. Nam.’ (Babur), I, 102, 103, 104, 

105,111,113,114,118. 

' ' Akb. Nam.’ (Humavim), I, 121, 129, 

144, 145. 146, 149, 153, 154, 156, 

157, 160, 161, 162, 166, 170, 351. 

360,361. 

ijf ‘ Bad.’ (Akbar) II, 44, 59, 136. 

' Tab. Akb.,’ 219, 250, 251, 254. 255, 
■'256. 257, 261, 263, 265, 272, 276, 

277, 279, 281, 282, 285, 286, 287. 

288, 299, 315, 320, 322, 340. 

‘ (Akbar) Akb. Nam.,’ II, 14, 45, 60. 
76, 77, 78, 80, 89. 94, 96. 100. 101. 
107, 121, 122, 123, 130. 132, 140, 

143, 144, 145, 146, 147, 148, 152, 

154, 157, 158, 160, 163, 166, 194, 

195, 200, 202, 203, 217, 230, 231. 

232,235.246,251,260,268,269 
272, 276, 279, 280, 284, 288, 289, 

290, 296, 300, 315, 329, 331, 339, 

344, 349. 350. 366. 

Ibid., Ill, 21, 23, 33, 73, 83, 93, 111. 
116, 144, 177. 203, 231. 309, 408, 

511, 578, 592 , 604, 605, 646, 670. 

721, 744, 745, 748, 753, 762, 763, 

772, 773, 789. 793, 795, 801. 

tjf ‘Tuz. Jah.,’ 1. 33, 35, 41, 43, 64, 97, 

100, 101, 113, 122, 123, 168, 175, 

176, 199, 241, 2,59, 277, 278, 283, 

297, 305, 320, 322, 325, 326, 329. 

337, 351, 352, 363, 354, 380. 

‘ Iqb. Nam.,* 32, 117, 127, 160, 175, 
187, 197, 198, 199, 240, 274. 
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‘Bad. Nam.,’ I, i, 62. 69,70.71 86, 
87, 97, 114, 116, 125. 

J Tab. Akb. 310, 340. 

Tuz. Jail., 17, 332. 

‘Iqb. Nam.,’ 130. 

.lOf ‘ Bad. Nam.,’ II, 710 (XX R). 

‘ ‘11am. Nam..’ 27, 81. 123, 124, 125, 
129. 142, 145. 164, 173, 189, 201, 

211, 216, 221, 304, 335 , 343, 347, 

438 , 465, 481, 608, 610, 625, 759, 

845, 846, 849, 939, 961. 962, 972, 

973, 977, 1067. 

‘ Maas. ‘Alam..’ 2, 7, 76, 112, 132. 177, 

‘Kh.Kh..’II, 5, 33, 44, 576, 602,715, 
757, 761, 797, 837. 

‘ Sbah ‘Alam ’ Nama, 32, 70. 101, 120, 
137. 

‘ Tab. Akb.,’ 291, 300, 302, 304, 315, 
333, 334, 337, 343, 344, 349, 351, 
354. 

•' Akb. Nam.,’ II, 344, 379. 

„ 111,39.82,85,107,111, 

164, 183, 202, 227 , 248, 309, 372, 
373, 376, 415, 421, 426, 436, 447, 
491 493. 

‘ Kh. Kl\.’ (Muhammad Shah), II, 910. 

‘ Tab. Akb.,’ 370, 373, 37S, 380. 

AliJijto ‘ Bad. Nam.,’ 11, 201. 

‘ Bad. N^m.,’ T, i, 165, 174. 

= Maas. ‘Alam.,’ 172. 180. 190-. 473. 

‘ IOj. Kli.,’ II, 262, '661. 

‘ ‘Amal. -Salih,’ 370. 

‘ Maas. ‘Alam.’ 212, 429. 

‘ Kli.- Kh.,’ li, 11, 213, 248, 278, 279, 
555, 572, 582, 618, 650, 651, 666. 
751, 853, 865. 

‘ Bad.,’ II, 385. 

‘ Tab. Akb.,’ 292, 344. 

‘Bad.,’ II, 229. 

‘ Abu Turab,’ 76, 90, 100. 

‘ Bad. Nam.,’ I, i, 69. 

‘ Tab. Akb.’ (Babur), 190. 

‘ Bad. Nam.,’ II, 343. 

ibf ‘ T^b. Akb.’ (Akbar), 294, 300, 310. 
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‘ Tab. Akb.’ (Babur). 191. 

‘ Akb. Nam.’ (Babur), I. 98, 99. 

‘ Tuz. Jah./ 123. 

‘ Akb. Nam.’ (Humayun), I, 350, 365. 

‘ Akb. Nam.’ (Akbar), II, 42. 

111,248. 

Jj|f ‘ Akb. Nam.’ (Humayun), I, 242, 251, 

256, 271. 

oiiiUlijti ‘ Tab. Akb.’ (Akbar), 246,276,277,330. 

‘ Akb. Nam.’ (Akbar), II, 64, 364. 

„ „ in, 447, 49i 494, 572, 

648, 649, 734, 769, 787, 795. 

‘ Tuz. Jah.,’ 325, 343, 351, 365. 

‘ Iqb. Nam.,’ 7, 13, 21, 30, 32, 194, 195, 
229,246,278. 

‘ Bad. Nam.,’ I, i, 16, 20, 69, 77, 79, 
97, 113, 158, 159, 177, 180, 193, 
216, 223, 233, 252, 304. 397, 419, 
425, 433, 448. 

‘ Bad. Nam.,’ I, ii, 9, 48 190, 207. 

‘ Bad. Nam., ’ II, 38, 63, 109, 115, 123, 
127, 141, 146, 156, 168, 163, 179, 

181, 187, 195, 198, 208, 213, 214, 

219, 237, 243, 259, 308, 317, 339, 

369, 407, 413, 418, 421, 424, 426, 

427, 430, 470, 500, 504, 579, 584, 

594, 595, 603, 605, 608, 613, 638, 

681. 682, 710. 

“Alam.Nam.,’ 143, 146, 177. 187. 197, 
201, 211, 214, 217, 221, 341, 438, 

608, 611, 615, 630, 738, 764. 766, 

812, 815, 821, 836, 838, 842. 846, 

849, 865, 979, 985, 1031, 1058, 
1067,1068,1084. 

‘ Maas. ‘Alam,,’ 10, 42, 47, 60, 84, 137, 
144, 148, 166, 177, 188, 360, 383, 
423,482,513. 

‘ Kh. Kh.,’ 31, 256, 574, 660, 663, 679, 
707,762, 861. 

‘ Shah ‘Alam Nama,’ 25, 29. 

‘ Maag. ‘Alam.,’ 282, 283, 299, 307, 310, 
317, 319, 333, 373, 494, 498, 520. 

‘ Kh. Kb.,’ 11, 647, 648. 

‘ Bad. Nam.,’ 1, i, 176, 257. 

‘ Akb. Nam.,’ II, 95. 

* Kb. lb-,’ 19, 20, 616, 661, 693, 694, 
^ 800,949. 
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‘ Akb. Nam.,’ Ill, 177. 

jAitj ‘ Tab. Akb.,’ 321, 322, 323, 327, 330. 

‘ Bad.,’ II, 197. 

'Akb. Nam.,’ Ill, 109. 291, 299, 420. 
439, 440, 460. 

‘ Tab. Akb.’ (Babur), 191 ; Waq. Bab. 
‘ Tab. Akb.’ (Akbar), 322 : 

' Tab. Akb.’ (Babur), 187; Waq. Bab. 
‘ Akb. Nam.’ (Babur), I, 98. 

„ „ (Humayun), I, 124, 149. 

166, 351, 356. 

‘Tab. Akb.’ (Akbar), 261, 279, 286, 
322, 339. 

‘ Bad.,’ II, 5, 182, 184. 

' Akb. Nam.,’ (Akbar), II. 14, 17, 20. 
26, 31. 42, 44, 47, 64,' 66, 67, 69' 
73. 76, 94, 95, 96, 107, 110. 111. 
122, 201. 276, 288, 334. 

Ibid., Ill, 228, 249, 341, 372, 376, 
467. 748. 

‘ Tuz. Jab.,’ 281, 324, 337, 376. 

'Iqb. Nam.,’ 32, 201. 

‘ Bad. Nam.,’ 1, i, 43, 65, 255, 305, 352,^ 
367,398.424,426. 

‘ Bad. Nam.,’ I, ii, 4, 6, 7, 71, 72, 73, 
76,87,280. 

‘ Bad. Nam.,’ II, 63, 96, 111, 112, 115, 
158, 168, 181, 215, 218, 242," 244, 
309, 320, 339, 361, 378, 409. 425. 
474, 504, 710. . 

‘ Akb. Nam.’ (Humayun), 1,291, 292, 

298, 301, 306, 316, 321, 329, 334. 

‘ Akb. Nam.’ (Akbar), II, 54. 

‘ Bad. Nam.,’ I, i. 62, 63. 

„ II, 27, 38, 339, 600, 585, 
586,634,637,638,639,642,668. 
671,678. 

‘ ‘Alam. Nam.,’ 190, 625, 6.28, 635, 647, 
661,758,834,864,878,913.937, 
964,973,975,983,986,1057,1060, 
1084. 

‘ Maas. ‘Alam.,’ 71, 117, 176, 394, 

‘ Akb. Nam.,’ II, 65, 116. 

„ „ 111,247,344,537, 643, 

570, 601, 649 , 655, 660, 670, 698, 
*• ■■ 733,746. 
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*. Akb. NaiB.,’ II, 55. 
i^jcA AA ' ‘Alam, Nam./ 416. 
jjiUJi ^jj See under » 

^ILli an epithet of Ahiuaclabiul, '■' M.irat'-i* 
Ahmacll/ Bombay Liiliographj AJI. 
1306,11,4. 


* Akb. Naiii., 11.1, 65. 
iSSA^\/ Bad. Nam./ I, ii, 224. 

‘ 'Alam. Nam,/ 209. 

,;^Uf 044:».l ■ Tab. Akb.’ (Gujarat Cbapter). 450. 

‘ Mirat-i-Sikandarl ’ (Bombay Litli. 
1831 A.O.), 24, 28, 29, 123, 130, 
227, 356 and 

‘ Mirat-i-Ahaiadi ’ (Bombay Lith. 1306 
A.H.), Pt. II, 133. 


‘-''yt**"''/"-^f^AbuTurab,’l!>. 

(cu^l ) S 

‘ Akb. Nam./ Ill, 341. 


^ Akb. Nam./ III. 335. 

■ Akb. Nam. / Ill, 368. 

Akb. Nam..’ Ill, 381), 525. 537, 548, 
648. 

Akb. Nam./ II, 59. 

'Akb, Nam./ 11/45: III, 145. 


y) LS 

Af I 'Akb. Nam./ Ill, 6. 

( o-^!6 

jjAssx'i^i 4b iSLtjMxsi ‘ Aki).' Nam.,’ Ill, 203. 

' Akb. Nam./ II, 180. 

*' Akb. Nam.,’ II, 183. 

^bf • JQi. Ivh,/ II, 646, 647, 961. 972. 


ill Kb.,’ 11,79. 

jjkfi- ^ ‘ Akb. Nam.,’ II, 334. 

cjljt iljB i*X» ' ‘Alam. Nam,,’ 43; 575. 
ibf ,1*15 ‘ ‘Alam., Nam.,’ 138. 

JJtjS abij ^15 ‘ ‘Alain. Nam.,’ 60.3. 

0 "b«t j,s;aa>e ^*15 * ‘Alam. Nam.,’ 291. 

< <Alam. Nam.,’ 826, 1064 
^4^ c ,!^ ‘ Akb. Nam.,’ Ill, 552. 
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Fell), Akb./ 250 . 




Akb. Nam.,’ II, 217. 


d-ia. ‘ Bad Nam.,’ TI, 417, 425. 

•' Alam. Nam.,’ .564, 813,820. 

‘ Maas. ‘Alam.’ 165. 

‘ ‘Alam, Nam.,’ 768. 
ji<U? ‘ Tuz. Jah.,’ 267, 276. 

‘ Iqb. Nam.,’ 240. 
awk <XAja« ‘ Bad. Nam.,’ I, ii, 281. 

‘Bad. Nam.,’ 11,406. 
abax) ‘ Maas. ‘Alam.,’ 28, 143. 
s.tjM .,0 aLax) ‘ Maas. 'Alam,’ 251, 364. 
tjl af "i , , 

o*o| c..ik=Ej|j.flj:«,Ai i' ‘ Tuz. Jah.,’ 351. 
abf yiL^x ‘ ]^d. Nam.,’ II, 710. 

‘ ‘Alam. Nam.,’ 24. 30, 48, 49, 80, 82, 
87, 108. 120, 123, 1.36, 1.37, 156, 15?; 
167, 178, 180, 191, 192, 193, 216, 

221, 225. 229, 237, 239, 241, 284. 

291, 292, 301, 303, 332, 339. 343' 

346. 423, 424, 433, 438, 454, 474, 

479, 481, 568, 592, 611, 620, 6Bi, 

660. 662, 664, 743, 759, 762, 823, 

838,842,858,871,873,883,918, 
926, 927, 977, 1084. 

‘ Maas. ‘Alam..’ 4. 6, 92, 98, 112, 120, 
246, 374, 392. 

‘ Kh. I£h.,’ II, 5, 53, 62, 199, 443, 675, 
678. 605, 700, 707, 718, 843, 884, 
898. _ 

‘ Shah ‘Alam Nam.,’ 120. 
a^.Cu./<> ‘ Kb. ICh.,’ 975. 

JIm| ‘ Akb. Nam.,’ 11,56, 60, 199, 284. 318, 

329. 

Ibid., Ill, 11 , 97, 243, 279, 346, 370. 

‘ Tuz. Jail.,’ 207, 250, 317, 323, 355, 
356, 359, 360, .376. 

‘ Iqb. Nam.,’ 71, 143, 170, 203. 

‘ Bad. Nam.,’ I, i, 327, 411, 521 ; I, ii, 
9, 17. 20, 71, 73, 117, 121. II, 22, 
111, 143, 190, 257, 320, 413. 

‘ Shah ‘Alam Nama.,’ 116, 125. 
aiCvo ‘ gh. Si.,’ II, 455, 559, 963. 
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Ai. ‘Tab., Akk,’ 331. 

^ Abu Tiirab.; 100. 

‘ Bad.; 11, 28. 30, 39, 57, 59, 85, 187. 
204, 213, 267, 285, 287, 300, 311, 

334. 

^ Akb. Nam.; II, 12, 189, 198. 

‘ Abu Turilb.; 95, 96, 99. 

^Bad. Nam.;i, ii, 281. 

„ „ II, 406. 

‘^Alam. Nam,^ 743, 882, 977. 

‘ Maas. ‘Slam.; 28, 49, 108, 130, 140. 

143,214,271,272,285,364. 

‘ Kb. Kb.; 11, 413. 

. ; Ail4? au ^ AkK Nam.,’ Ill, 259. ' 

^Uf ‘ ‘Siam. Nam.,’ 835. 

‘ Bad. Nam.,’ T, i,.47: 62, 68, 114, 237. 
478, 542. 

„ „-.I,il56. 

II, 5, 7, IL 126, 157. 

' “Slam. Nam.; 565. 

‘ Maas, ‘Slam.; 91. 

‘Kli. Kb.; 40, 971. 

‘ ‘Slam Nam; 005, 628. 

A ^a’lance at this long list of References will be sufficient to 
show that the bistorical evidence is in fair accord with the 
Numismatic. Leaving out non -descrip fc or colourless appella- 
tions like . kA - ctc. aiid their 

compounds, we can reckon in all about thirty really distinctive 
titles on the Coins. Of these, about eighteen are found 
in the histories. Of the dozen of which there is ,no trace in 

the chronicles, about six — - 

-and 

belong to the period of disruption and anarchy of which no 
really satisfactory or exhaustive Persian history has been 

published. Of the six which remain, one 

is found only on a single coin, two others were iiivented by the 
weak and vain Humayun, and their vogue is r(\stricted to about 

six years in all. The absence of may be satis- 

factorily explained by the fact that Dogaon itself is but once 
mentioned in the fifteen hundred pag(\s of the ‘ Ji^harnania,' 
and that the name occurs but twice in the abnost equally 

voluminous There is no reference to uJdJf 

jAJf in the chronicles, but I have called attention to its 
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existence in the official documents of the period. It is not 
perhaps difficult to understand why the changes int-rodueed b.y 
Shah Alam I in reference to the honorary designations of Akbar- 
abad and Ajmer are not reflected in the histoiy of Khafi Khan. 
Ill the first place, the new designations were in use for a very, 
short period. In the second, the title bestowed on Ajmer 
during a temporary emergency, was, under other conditioiis, 
neither applicable to nor deserved by it. The assignment of 
Jf to ‘ Azimabad-Patna by FarruUisiyar was due- 

only to the fortuitous circumstance of his having been 
crowned there, and even in his own reign, the new title was 
not consistently applied. There is therefore, nothing to be 
wondered at in Khaf! Khan having not thought it worth while 
to introduce confusion into his own pages by prefixing to the 
names of these towns ephemeral designations which were 
capriciousl.y altered with such bewildering frequency. 

We have seen that on the coins of the earlier Emperors, 
the same epithet is indiscriminately prefixed to the names of 
several towns, and that three or four diverse titles are borne by 
the same locality. An examination of the above list of Refer- 
ences makes it clear that this was in accordance with the the- 
ory and practice of those times. Ahmadabad, Agra, Behli, 
Pathpur, and Labor are all called in the Histories of 

Akbar’s reign. Pour of these towns are at the same time, styled 
Kabul again, has the identical appellation and 
is also entitled and 

But Agra too is so is Dehli and this last is 

further honoured with the designation The same 

thing is ‘true of Ajmer, Kashmir and several other places. 
There can be little doubt that many of these high -sounding 
prefixes are mere flourishes, tags or jingles coined by the 
authors to show off their powers of ‘fine writing/ But 
some of them are not without their interest, especially for 
the student of the Historical Geography of India, and it is not 
impossible that a few of them were not unknown to and recog- 
nised in the State archives, and that they may be discovered 
hereafter on the coins. 

S. H. HoDivini. 

The College, JunagadJi. 

217. The Laqab ‘ SlHrBQiRAN-x-SlNl.’ 

The titular adjunct Sdkib Qtrd7i4-Sdm, which occurs on 
the coins of Shah Jahan and several of his successors, has been 
very fully dealt with from the numismatic side by Dr. Taylor 
in Num. Sup. XIV (pp. 574-579). M. Drouin informs us that 
Tamerlane assumed this title on account of “a remarkable 
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planetary conjunction which took place during his reign, and 
that the event was turned to account by the court astrologers 
in the way of paying another '^adulatory tribute to their 
imperial patron/’ (Loc* p< 575) h 

After his death, the title appears to liave been by un- 
animous consent, given to him as a distinctive appellation,*^ 
and none of his numerous descendants during two himdred 
years ventured to assume it. The question then is, what led 
Shah Jahan to revive it in his person at the moment of his 
own accession ? I am iiot aware of any trustworthy authorit}’- 
for holding that the auspicious conjunction of Jupiter and 
Venus had actually taken place in or about 1037 A.H. (1627 
A.C,)- Nor will it do to say that Shiih Jcalian was content to 
have it applied to himself in the derivative or secondary sense 
of ^ Emperor/ ‘ King of Kings ’ or ‘ Kaiser/ 

What then was the reason ? The true explanation of the 
imperial motives is given in the contemporary Chronicle, 
called ' ‘Amal-i-Salili ’ or ' Shahjahannama/ Speaking of the 
arrangements made in regard to the IcMBba and the sikka (the 
imperial style and titles to be used in official records and on 
coins), the writer says:— 


\\ 


^ Timur’s own account in the * MaHuzSt-i Timurl ’ is not unworthy of 
attention and is quoted below: ** A celebrated astrologer waited on me 
and delivered a plan of my horoscope, stating that at the time of my 
birth the planets were in so favourable and auspiciou.s conjunction as 
certainly to predict the stability and duration of my good fortune and 
sovereignty ; that I should be superior to all the monarch s of the age ; 
that whoever were my enemies should be subdued, and whoever were my 
friends should be prosperous ; that 1 should be the proti^ctor of religion . 
the destroyer of idols, the father of my people, tliat m;^' descendants 
should reign for many generations, and that they shoiild be prosperous 
as long as they continued to support the IMuhammadan religion, but if 
they should deviate therefrom, their dominion %voiild soon be annihilated. 
Stewart’s Translation (1830), p. 13. The horoscope of Timor as it was 
cast by the astrologers of his grandson, IJltiiJi Beg, is given by Hyde, 
' Syntagma Dissertationis/ IT, 466, See Gibbon, * Decline and Fall,’ ed. 
Smith, Vin, 41 note. 

So the Emperor Jahangir makes the following atiuoimctumMit for the 
benefit of his readers : “ In those Memoirs, whenovor Suhif>~qh'am is 
written it refers to Amir Timur Gurgan ; and whenever 
mentioned, to BSbar TadshSh; when JannaPashijani is used to Hu may fin 
Mdshi-hj^and when *Ar8h-Ushyam is employed, to my rovored father, 
Jalilu-d-din MuhammadAkbar PSdshSh’ (IliSz!/’ * Tuzukd-JahanglriJ 
Bogors and Beveridge, Trans. I, 5. 
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BibL Ind. Text, p. 228, seven lines from foot. 

And it was settled that the patronymic of that 

•sovereign should be Abu-l-Miizaffar and his auspicious surname 

was to be Sahib Qiran the Second, the inficleh 

destroying sword of that Solomon-like Padishah had driven 
away the demons of strife and disorder from the face of the 
earth, and there was not only a likeness and a reseniblanee 
between his praiseworthy qualities and ways, and those of His 
Majesty the Great Sahib Qiran, but the Baiymat of the word 
Sahib Qiran, viz. 365, were found to be exactl}^ equal to the 
numerical value of the letters of Shah Jalian'' ^ 

In other words, the real reason for Shah Jahan’s assump- 
tion of the title was not astrological or •' horoscopic/ but 
cahalistic, and had its origin in those fanciful notions of the 
occult properties of numbers which still form an important 
part of the magic and thaumaturgy of the East. 

The Abjacl value of the letters of "was found equal 

to the Baiymat of and the Emperor took this pro- 

vidential coincidence as an infallible prognostic of his own 
reign proving as long and glorious as that of his ancestor, and 
felt perfectly justified in reviving the title in the Khuifia and on 
the coins after a lapse of more than two centuries. 

Now the value of is 365. Tims, (jw = 300, 

f = fi}=:5j ^=3, J^' = 5, f=( = 50 I 300 -f 1 4*5 4-3 4*04*1 

+ 50 = 365. 

But what are the of 

There are in the books oh the twelve different 

modes of disjoining permuting and combiiiiiig the 

thirty letters of the Arabic alphabet for purposes of divina- 
tion.^ One of these twelve rules or methods is employed as 

5 The corresponding passage in the BadishahnUma oi ^ Abdul Hamid 
Lahori is so similar that its translation would be a work o! supererogation. 
It is therefore given below only in the original. 

jtiii ^ ^ 3 

SSlAjJilj i-i'ljf db I 

^A.*^ JJ 0*Aii,w ^ fjj i-vw^yiD 

O-Acf dJjk/0 JsAiIA y 

Bibl. Ind.’ Text, I, i, 96. II. 4-12. 

^ These rules are really derived from the Jewish Kabbalah. “ Accord- 
ing to the Kabbalah all these esoteric doctrines are contained in the 
Hebrew Scriptures. The uninitiated cannot perceive them ; but they are 
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follows. Tlie letters are-proiioimced by tlieir iiaiiies (e.g. alif, 
ba,.ta, sa, Jim, etc.) and. divided into and Bcdyimt or 

Bam§at, , The initial letter of the name of each of the sig,ns, 
viz. .!*, m the Zabar, and is cast out. The value of 

the remainder'' only, -the Batyinmt. m the Abjad system of 
notation is taken into account. 

■ Thus e)b^’ is 'made up of 

^U. ufth, b, t;, cili and 

Eliminating the initials, 

, t 5 ^ ? Sr ♦ (3 ? J ! f 5 , 

and taking the Abjad value of the remainder; we have 

if =: 1 -f 4 ; ai = 30 + '80 ; f = 1 ; . 1,=: 1 ; A\ ^ I 4- 80 ; I = 1 ; 

= 304-80:,t;uj^==^'6-4-50;- 
i.ef5'+110:+'l + l4-8l'+I+ll^ 

... Briefly, the- Emperor assumed the title because in this 
numerical coiticidence, the deep-sighted saw a sign, and en- 
tfuirers got a hint from, above ” of, his reign being destined to 
be as glorious as that of Timur. The reason, if it deserves to 
bo so called, may appear to. us very fantastic, but there can be 
little doubt as to the powerful appeal thus made to t he ima- 
gination of even the most' cultured persons in those times. 
Abiil Bazl, for instance, lays great stress on the fact of his elder 
brother 'B'aiz! having discovered that the numerical value of 
the name was equal -to the Abjad value of the Baiyinat of 
(Sun). 

Among the excellencies of the name [;r^f ] which is full, 
of wonders, there is one, which my 'honoured elder brother.. , . , 

plainlj’' revealed to the spiritually-minded, who discern the profound 
import of tliis theosophy beneath the surface of the letters and words of 

Holy Writ To obtain these heavenly mysteries, definite hermeneriti- 

cal rules are employed of which the following are the most important. 
(1) The words of several verses are placed over each other, and the 
letters are formed into now words by reading them vertically. (2) Tho 
words of the text are ranged in squares in such a manner as to read either 
vertically or bonstrophedon. (3) The words are joined together and 
redivided. (4) The initials and final letters of several words are formed 
into separate words, (fi) Every letter of a word is reduced to its numer- 
ical value, and the word is explained by another of the same quantity. 
(6) Every letter of a word is taken to be the initial or abl)roviatioii of a 
word. (7) Tho twenty-two letters of the alphabet are divided into two 
halves : one half is placed above the other ; and the two letters which 
thiia become associated are interchanged. By this permutation, Aleph^ 
the first letter of the alphabet becomes Lamed, th(5 twelftii letter ; Beth 
becomes Mm, and so on. This cipher alphabet is called Alimm froin the 
first interchangeable pairs. (8) The commutation of the twenty-two 
letters is ejected by the last -letter of the alphabet taking tho place of tho 
first, the last but one the glace of the second, and so forth. This cipher 
is called (C. 0. Ginsburgh in * Encyclopaedia Britannica,’ Uth 

ed. , Aft. Kabbalah). 
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Abu-l-Eaiz, Faizi, has brought out in various admirable writings, 
namely, that by the mysterious connections of letters, which are 
lofty vocables and which — whether separately or in combination 
— display their infltiences, it appears that the indicatory letters 
Baiyindt-idmruf of the word dftdb (Sun) make the number 223 
and thus correspond to the numerical value of the letters of 
the \YOTd AkharX {' Akbarnamah,’ Beveridge’s Trans. I, 65 ; 
Text, I, 22.) Elsewhere he informs us that when the value of 
the letters in the name of Allah w^as found to be equal to the 
number of MansabsdX the deep sighted read in it glad tidings 
for the present illustrious reign and considered it a most 
auspicious omen.” (Biochmann, * Ain,’ Trans. I, 237). 

' S. H. HodivIla. ' 

21S. Bibliography of SIsanian Numismatics. 

The honour of first unveiling the mysteries hidden for many 
centuries in the Sasanian inscriptions on rocks and coins 
belongs to Sylvestre de Sacy, one of the most eminent oriental 
scholars who ever lived. His Memoires sur diverses antiquites 
de la Perse ’ (Paris, 1793) mark a notable epoch in the study of 
the monuments and coins of ancient Persia. The work in 
question contains five memoirs. Dr. Hyde, the celebrated 
author of ‘ Historia religionis veterum Persarum ’ (1700), had 
already made an attempt at explaining the Greek text of the 
inscriptions at Naksh-i Rustam, but had failed signally. He 
had read APTAHAPOY as AAESANaPOY, and consequently 
referred the whole inscription to Alexander (see 1st edition, 
pp. 519-520). De Sacy showed that this reading was incorrect, 
and that the king mentioned in the inscription was Ardahir 
{ArtaMk^atr) , the founder of the Sasanian dynasty. After 
having restored the Greek text in a critical manner, he made 
it the starting point for deciphering one of the two texts in 
oriental characters, as he believed their contents to be identi- 
cal. He was successful beyond expectation in his attempt, 
and thus laid a solid foundation for all fixture decipherments. 

In his third memoir, he applied the results thus obtained 
(which however explained only a few names and titles) to the 
elucidation of the legends on some of the Sasanian coins, as he 
found the characters and most of the words were identical 
with those at Naksh-i Rustam. He thus obtained the com- 
plete titles of some of the early Sasanian kings. He read on 
them also correctly the names of Ai'da^Ir (Artakhshatr) , 
Shapur {^^ahpuhri) , Bsbhmm [Varahrdn) and Hormazd 
( Auharmazdl) ; but his other readings of names w-ere doubtful 
or erroneous. 


1 The mansdbs or gradations of rank were theoretically, 66 in number. 
The numerical value of the letters of (1 -f 30 + 30 + 5) is 66. 
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In a subsequent Memoir e sur le monumens et les mscrip- 
lions de Kirmanschah on Bisontoun, et stir divers autres motiu- 
fmtis Sassanid^ (1815) in the ‘Memoires de Flnstitut Ro^yal de 
France, classe d'histoire/ Vol. II, pp. 162-242, he corrected some 
of his previous mistakes. The results published by him, in his 
various memoirs, have formed the basis on which all subsequent 
investigations have been founded. 

The first to apply these results to further researches was 
Sir W. Ouseley in his ‘ Observations on some medals and gems, 
bearing inscriptions in the Pahlawi or ancient Persick character ' 
(London, 1801). By means of De Sacy’s discoveries he was 
able to read the legends on about 23 silver coins in the Hunte- 
rian Museum, containing names already known : but the only 
addition he made to our knowledge of Pahlavi, was by reading, 
for the first time, the name of iOxusrau {Khusrui) on certain 
coins. 

In 1811 Visconti in his ^ Iconographie grecque ’ (Vol. Ill, 
pL 51), published several coins of the early Sasanian kings, 
which he deci|)hered by aid of the discovery of De Sac}^ 

T. C. Tychsen of Gottingen in 1789 published some Sasa- 
nian coins without providing their reading and later on wrote 
some articles on them {Cotnmentatmies I V de numis veterum 
Persarum.m 'Comment. Soc. Keg. Scient. Gott.rec.’ Vols. I-IV, 
1808-13), but he made no advance whatever; all he could do, 
was to apply the results obtained by De Sacy and Visconti 
(' Mem. Soc. Gotting.,’ 2nd series, Vol. II, 1811-13), and venture 
on a few guesses. 

Mionnet in his ' Description de medailles antiques,’ ( Vol. V, 
1811 ; and Supi3lemeiit Vol. VIII, 1837), profiting by the works 
of his predecessors, gave the meaning of the legends on coins 
of some kings from Ardashir I to Shapur III. 

In 1822 Fraehn published at Mittau an essay on the coins 
of the type of lOiusrau II with legends in Pahlavi and in his 
two memoirs^ Journal Asiatique,’ June 1824, Vol. Ill and March 
1825, Vol. IV), he demonstrated that these pieces did not apper- 
tain to the Sasanian dynasty, but were issued b.y the first Khalifs 
in conformity wdth the enunciation of Makrizi. He gave at the 
same time the detailed description of the pieces, among which 
was a drachm struck by Hejaj bin Yusaf (of which the illus- 
tration is found in Vol. IV, p. 338). The reading proposed was 
contested by De Sacy. The honour of having opened the way 
of the Arab branch of Pahlavi numismatics belongs to Fraehn. 
He deciphered all but the Pahlavi legend, and it was Olshau- 
sen who, in 1843, read this legend sanat hasjkthafidt (year 
78). 

The same journal (' Journal Asia tiqiie,’ 1823, Vol. II, pp. 
143-150) contains the observations of .E. Rask, the celebrated 
Danish scholar, then in India, on the Zand and Pahlavi alpha- 
bets. He seems to have ignored the works of De Sacy as they 
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are not .mentioned at alL Tliis article was comniunicated to 
De Saoy who had it printed. 

In the same year Marsden in his ' Kumisiiiata 'Grientalia;" 
Vol. II, devoted some pages to the coins he possessed of the 
Sasanian kings,,Firoz I, Kobad I and Kliusrati I. 

For a long time no other scholar directed his attention to 
this subject. In 1840, Longperier published a comprehensive 
work on the Sasanian coins, entitled ' Essai siir les medailles des 
rois perses de la dvnastie sassanide ’ (Paris), just half a century 
after the memoir of De Sacy. It contained the description and 
ligures of a large number of coins struck by the Sasanian 
rulers, from Ardashir I to Yezdegerd III, that is, from the rise 
to the fall of the Sasanian dynasty (A.C. 224-651). Some 
names hitherto undeciphered on coins, but readable without 
difficulty, were read by him for the first time, such as Kobad 
{Kavat) ; that of Yezdegerd had already been hinted at by 
Tychsen ; but some of his reading of names were wrong, such 
as Shehryar and Azermidokht. Excepting names, no fresh 
addition to our knowledge of Pahlavi was made by Longperier, 
who had scarcely anything to guide him save the readings of 
De Sacy and Sir W. Ouseley. His \rork, however, as a collection 
of all the then available material, was a considerable advance 
in Pahlavi numismatics, and exhibits ver}^ clearly the difier- 
ence, in form, of the Pahlavi characters of the earlier and later 
centuries of the Sasanian rule. The author justly remarked, 
that there is but little difierence between the characters on the 
later coins and those used in the MSS. His work was merito- 
rious for the times, although it contained several errors, which 
were pointed out by Krafit in 1846 and b.y Ed. Thomas 
Numismatic Chronicle,' 1852), but they themselves in turn 
committed several mistakes in their rectifications. 

H. H. Wilson in his ‘ Ariana Antiqua ’ (1841) published some 
Sasanian coins with their description. 

A decided advance in our knowledge of the inscriptional 
Pahlavi was made by J. Olshaiisen, a disciple of De Sacy at 
Paris from 1820 to 1823, in his pamphlet on the Pahlavi 
legends which are found on the coins of the later Sasanian 
kings, on the earlier coins of the Klialifs, on the coins of the 
Ispehjbeds of Tabaristan, and on the Indo -Persian coins of 
east-Eran. The pamphlet is in German, and its title is : ‘ Die 
Pehlewi-Legenden auf den Miinzen der letzten Sasaniden, auf 
den altesten Miinzen arabischer Chaiifen, auf den Miinzen der 
Ispehbeds von Taberistaii und auf den indo-persischen Miinzen 
des ostlichen Iran, zum erstenmaie gelesen und erklart von 
Dr. Justus Olsliansen, Kopenhagen, 1843.’ He may justly lay 
claim to have deciphered, for the first time, the legends on the 
classes of coins Just mentioned ; and he discovered names, 
numerals written in words> and other terms, which had not 
been read by any of his predecessors. On a certain class of 
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coins, lie read the name Tapuristdn (the coimtiy of Tabaristan) , 
together with some other proper names and numerals. Some 
of the coins had only Pahlavi legends, while others have legends 
both in Pahlavi and Kufic characters ; some of the proper 
names are Arabic, others are Persian. He deciphered the 
term afzut, which is of such frequent occurrence on the later 
Sasanian coins. He also read, on the earlier Arab coins, the 
names of the governors. 

The decipherment of the legendvS on Sasanian coins now 
began to receive more attention from oriental scholars. B. Born 
devoted to the subject several papers which were published in 
the ‘ Bulletin de le classe historico-philologique de rAcademie 
Imperiale des sciences de St. Petersbourg ’ (Vol. 1, 1844, pp. 107- 
110, 207-272 and 274-294). He made no fresh discoveries of 
any importance, but read the names, which w^ere already 
known from the works of De Sacy and Longperier on all the 
Pahlavi coins accessible to him. He still retained the erroneous 
reading BH for bagt, which had been proposed by De Sacy. 
Our knowledge of Pahlavi numismatics has, hoW'ever, gained 
considerably by his description of coins wdiich had not been 
accessible to any other Pahlavi scholar. 

From this time till 1881, he published in the same journal.’: 
in the ‘Melanges Asiatiques*’ and in the ‘ Z.D.M.G/ (1867), 
a series of articles on Sasanian numismatics, explaining a 
number of points, .some of w^hicli still remained doubtful, parti- 
cularly those arising from the legends on the reverse. 

A. Krafft published, in 1844, a valuable review of Olshaa- 
sen’s pamphlet in the ' Wiener Jahrbucher fur Literatur ’ (Vol. 
106, Anzeigeblatt, pp. 1-33). The German title of this review 
is : ‘ Ueber Herrn Professor Olshauseifs Entziifening der Peh- 
iewi-Legenden aiif Mtiazen.* He gave some information regard- 
ing the native rulers of Tabaristan and the subsequent Arab 
governors of the province, and the different dynasties to which 
they belonged ; and especially endeavoured to settle their 
chronology, by aid of the coins on which numbers referring to 
an era are found, placing the commencenient of this era in A.C 
645. He likewise deciphered the legends on the Pahlavi coins 
of the Vienna collection. 

^ The result of the w^orks of Olshausen and Krafft was to 
fix in a definite manner the method of reading the Pahlavi of 
the Arab epoch such as is figured on the numerous coins which 
were struck during the first two centuries of the Hijra. 

The importance of the discovery of Olshausen did not 
escape Fr. Soret, an orientalist of Geneva. In a letter ad- 
dressed to the German savant dated the 24th of December, 1846, 
he expressed his admiration and at the same time published new' 
pieces of his own which he deciphered by aid of the indications 
of Olshausen. 
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In 1846 Savelief published some remarks on the coins of 
Tabaristan with Pahlavi legends. 

It appears that the discoveries of Olshauseii, whose pam- 
phlet had been translated into English by Wilson (' Numisnaatic 
Chronicle for 1848/ Vol. IX) induced E. Thomas, of the Bengal 
Civil Service, to investigate the Pahlavi coins of the earlier 
Arab rulers. He published a very comprehensive essay on this, 
subject, in the ‘Journal of the Royal Asiatic Society for 1850 ' 
(Vol. XII, pp. 25S-S47). As the material at his disposal .was 
more extensive than that used by Olshausen, he was able 
(aided by the lattePs discoveries) to make a further advance 
in the decipherment of the legends on the later Pahlavi coins. 
'He described, (a) the coins of ‘ the purely initiative, imitative, 
coinage of the Arabs, from A.H. 18 to 43 % during which period 
the Arab conquerors used the coins of the later Sasanian kings, 
or struck coins with similar dies, bearing Pahlavi legends, 
merely with the addition of the words ; (5) the coins of 

the Arab governors of the first centui'y of the Hijra era, down 
to Hejaj bin Yusaf (A.H. 81). He also showed that these later 
coins bore the names of the mint cities, on the right side of 
their reverse ; and he tried to identify some of these names. 
Whether this was an independent discovery of Thomas, or 
whether it was suggested by the remarks of Mordtmann to the 
same effect, does not clearly appear; suffice it to say, that 
Mordtmann’s note on the subject appeared in 1848 (‘ Zeitschrift 
der Beutschen Morgenlandischen Gesellschaft/ Vol. II, p. 112), 
whereas Thomas's essay was read in June 1849. He likewise 
added a valuable note ‘ regarding the unidentified characters 
composing the legends on certain classes of Sassanian coins.' 
Some of these coins which are depicted in Wilson's ‘ Ariana 
Antiqiia/ had from their singularity (as they also bear 
Indian characters), already attracted attention; but the 
honour of having first more minutely examined them, belongs 
certainly to Thomas. He traced some of these coins more 
fully in a separate note to his edition of Prinsep’s ‘ Essays on 
Indian Antiquities,' 1858 (VoL II, pp. 107-116) ; and in the 
same edition, he has made several other scattered remarks on 
Pahlavi coins (Vol. I, pp. 12-15, 32-35, 62-72, 93-96 and 120- 
126). He also contributed a series of articles to the ‘ Journal 
of the Royal Asiatic Society ' (1868 and 1872) and the ‘ Numis- 
matic Chronicle ' (1850,1852, 1872 and 1873) as a basis for a 
more extended ‘ Essay on Sassanian Coins ’ at that time in 
preparation for International Edition of Marsden's ‘ Niimis- 
mata Orientalia,’ but unfortunately it never came out. 

In all his writings, Thomas shows himself to be a skilful 
palaeographer, who could identify characters which are diffi- 
cult to read ; but in his philological explanations he is not 
very successful. 

Whilst attempts were made to investigate the language of 
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the Palilavi books by Muller, Westergaard and Spiegel, the 
legends on coins were by no means neglected. 

The most important and complete w^orks on Sasaiiian 
numismatics and the Pahlavl coinage of the Arab governors of 
Persia are those of Dr. A. D. Mordtmann of Constantinople. 
All his memoirs appeared in the ' Zeitsclirift der Deutschen 
Morgenlandischen Geseilschaft.’ The first two are of the years 
1848 and 1850 in the form of letters to Olshausen. The 
German savant proposed for the first time to explain by the 
names of towns certain legends which are found on the reverse 
of the coins and thus he determined thirty-mints. In 1854 he 
published a most comprehensive and valuable essay on the 
coins with Pahlavi legends/ entitled ^ Erklarung der Munzen 
mit Pehlevi-Legenden ’ in the ' Z.D.M.G / Vol. VIII, pp. 1-194. 
He divided them into four classes : {a) Sasanian coins ( A.C. 224- 
651); (h) the older Muhammadan pieces coined by the Arab 
governors (down to A C. 700), with legends in Pahlavi and 
Kufic characters ; (c) coins of the rulers of Tabaristan (down 
to A.C. 800) ; {cl) coins of the eastern provinces of Persia, 
which exhibit Devanagri and other characters, which are un- 
intelligible,, besides the Pahlavi. The material at his disposal 
was the most extensive that had been available to any scholar ; 
for he states that he had been able to examine about 2,000 
Pahlavi coins, ranging from the time of Ardashir Babegan, 
down to the latest coins with Pahlavi legends, struck under 
the Arab rule. His researches extended however, only to the 
first three classes of coins ; the fourth, or so called Indo- 
Sasanian class, which is most difficult to handle, he does not 
appear to have examined. 

The legends on the coins are divided by him into eight 
classes, which follow one another almost in chronological oixler. 
Here it need only be observed that at first the name of the king 
wnth ail his titles appeared on the obverse, while on the reverse 
the name was repeated with the addition of some other word. 
This repetition alone enabled De Sacy- to decipher the legends 
on the earlier Sasanian coins, as the same names and titles 
appear in almost the same form. In the course of time (from 
Bahram IV, A.C. 388-399) the titles were shortened, and fre- 
quently only ma^ika, ‘ king of kings,’ was used. On 

those of Firoz I (A.C. 459-484) even this title was omitted, 
and merely the name was given, wdth some benedictive for- 
mula, such as afzut, and this custom was continued till the end 
of the Sasanian rule. 

From a palaeographic point of view, that is, as regards the 
shapes of the Pahlavi characters, he divided the coins into 
three periods : (a) those whose alphabet is identical with that 
used in the rock inscriptions (from Arda^ilr I to Narses, A.C. 
224-303) ; (h) those whose letters are intermediate in form, 
between the lapidary alphabet and that of the books (A.C. 303- 
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600) ; (c) those whose alphabet is identical with that of the 
books ,(A.C. 600-800). 

Notwithstanding the extent of his material Mordtiiiaii did 
not rest satisfied with his researches ; but, deeply interested in 
the subject he sought for and examined 3,000 more coins in 
addition to the 2,000 previously mentioned. His further inves- 
tigations, the aim of which was to complete and rectify his 
former efforts, w^ere published in tw^o subsegueiit articles, in the 
‘ Journal of the German Oriental Society (Z.B.M.G.) * for 1858 
and 1865 (Vol. XII, pp. 1-56 and VoL XIX,, pp. 373-496). He. 
also wrote an essay, in which he explained the Pahlavi ioscrip- 
tion on seals, entitled ' Studien ixber geschnittene Stelne mit 
Pehlevi Inschriften,’ in the ^ Z.D.M.G.,'* Vol. XVIII, of *1864, 
pp. i-47 ; see also Vol. XXIX of 1875 and Vol. XXXI of 1877. 

His results, so far as they w^eiit beyond those obtained by 
Be Sacy and Oishausen, \vere contesteci especially by B, Dorn 
{' Melanges ilsiatiques,’ St. Petersburg, Vol. Ill, of 1858-59, 
pp. 149-165, 426*459, 460-475 and 502-531), Bartholomaei 
I Melanges Asiatiques,’ Vol. Ill, pp- 139-165 and 349-372 ; and 
* Bulletin historico-philologique,’ Vol XIV, pp. 371-378) and 
Khan^hov (in a letter to B. Dorn), who seem to represent the 
Russian branch of Pahlavi numismatists. They specially 
objected to his explanation of certain words and abbreviations 
on the reverse of the later coins, as the names of the mint 
cities ; also to the treatment of the Kobad and Khusrau coins, 
etc. But although the observations of Dorn contain much 
valuable matter, and even some real corrections of Mordt- 
mann's readings, the latter is right as regards the mint cities. 
His opponents are undecided how to read the words and signs 
which he so interprets. They suppose that they may be the 
names of the die cutters, or signs indicating the value of the 
coin or honorihc epithets ; but all these opinions seem ground- 
less, and have been very ably refuted by Mordtmanii (‘ Z.D.M.G..’ 
Vol. XIX, pp. 373-413). 

Notwithstanding the objections raised against his treat- 
ment of Pahlavi numismatics, no impartial scholar can deny 
that Mordtmami has greatly advanced our knowledge of this 
branch of antiquarian research and justice must be done to 
him for his persistent efforts in unravelling the reading of the 
mints. His judgment is sound, his oriental scholarship and 
aquaiiitance with the Byzantine, Arab, Persian and Armenian 
historians (who are the chief sources of information regarding 
the Sasanian kings) is very considerable, and his zeal is indefati- 
gable.". . 

Stickel in the second part of Ms ' Handbuch zur morgenian- 
dischen Munzkunde ’ (1870) and in the ^ Z.D.M.G.’ (1870, p.636) 
devoted several pages to the Arabo -Pahlavi coins and to some 
uncertain coins struck in Sogdiana during the Sasanian period. 

The best collection of plates of Sasanian coins is that pub- 
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lislied by B. Dorn (St. Petersburg, 1873), entitled ‘ Collection cle 
Monnaies Sassanides de feu le Lieutenant General J. de Bartho - 
lomaei/ but unfortunately no text accompanies the 32 plates. 
The soldier savant had proposed to edit Ms collection of 
Sasanian coins and announced in concert with Dorn the pre- 
paration of a Thesaurus numorum Sasanidicorum ; but owing 
to diverse causes this work unfortunately could not be under- 
taken and Bartholomaei died in 1870 leaving only the engraved 
plates which furnish us with very valuable and important 
information from the point of view of history, palaeography^ 
philology and art. The historian has under his eyes a succes- 
sive and almost complete list of the Sasanian kings ; even 
Papak, the father of Arda^ir, the founder of the Sasanian 
dynasty, is not missed. The different epochs of the Pahlav! 
alphabet can be followed for more than four centuries (A. C. 
224-651). The philologist will profit by reading the legends 
which contain the attributes of the kings and other Pahlavi 
words, as well as the Pahlavi numbers from one to forty-eight. 
The artist also will find much of considerable interest. These 
plates will always serve as a guide and will be an indispensable 
manual for those who are interested in Sasanian numisma- 
tics. 

Mordtmann having replied (in the ‘ Z.D.M.G.’ for 1858 and 
1865) to several criticisms made by Dorn, Bartholomaei, 
Noldeke and Salemann on certain readings of dates and proper 
names, resumed the question of the mints in a subsequent 
paper published in the ‘ Z^D.M.G Vol. XXXIIT, for 1879, 
pp. 113-136. In the same volume (pp. 82-112) he also gave a 
complete treatise on the numismatic history of the Arab 
governors of Persia, with the determination of four eras, of 
Yezdegerd, of Khusrau, of the Hijra and of Tabaristan em- 
ployed on their coins. 

In his posthumous memoir, in the ‘ Z.D.M.G.* 1880, VoL 
XXXIV, pp. 1-162, which is wholly devoted to the ro.yal 
Sasanian coins, the earlier essays have been bi'ought up to 
date. 

According to Drouin the essays of Mordtmann combined 
with the plates of Bartholomaei, should be used still as the 
basis of all Sasanian studies. 

The first published catalogue of Sasanian coins is that by 
A, de Markoff (1889), describing about 500 coins of the Sasa- 
nian series in the cabinet of the Institut des Langues Orientals 
at St Petersburg, 

Sir A Cunningham has published some rare Sasanian coins 
in the ' Numismatic Chronicle ’ for 1893, p. 178, pL Xill. 

Several papers have been contributed by E. Drouin on 
Sasfeian numismatics, of which the three important ones are : 

' Observations sur les monnaies a legendes en pehhi, in the 
Revue Archeologique ' for 1884 and 1885 ; ' Histoire de FEpi- 
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graphic Sassanide (Aper9U sommaire ; memoire Iii a la section, 
iraniemie du €o.ngres des Orientalistes tenii a Paris en Sep- 
tembre 1897) ’ ; and ‘ Les Legendes des Monnafes Sassaiiides 
in the Revue Archeologique,- 1898.’ ■ The first treats of Palilavl 
iiiiinismatics generally and the second gives a bibliography of 
the publications on Sasanian matters, including the. coins. 
This bibliography is almost ■ similar to that given by A. de 
Markoff in his catalogue of Sasanian coins above meiitioiiecL 
111 his third paper Drouin gives the amended readings of ail 
the Sasanian coin legends. 

E. J. Rapson has described a few Sasanian coins collected 
ill Sistan by G. P. Tate of the Sistan Boundary Commission in 
the ' Journal of the Royal Asiatic Society ^ for 1904, pp. 678-86 
and 1 pi. ■' 

The only other catalogue of Sasanian coins, describing 
about 73 coins in the Indian Museum at Calcutta, is by Vin- 
cent Smith (“Catalogue of the Coins in the Indian Museum, 
Calcutta/ 1906, VoL I, pp- 217-229 and pL XXIV). 

The most notable addition in recent years to our know- 
ledge in this branch of Sasanian antiquarian research is the 
essay b.y J. de Morgan, entitled ‘ Contribution a Petude des ate- 
liers monetaires sous la dynastie des Rois Sassanides de Perse ’ 
{Eeviie Numismaiique^ 1913). This essay deals entirely with the 
Sasanian mints. De Morgan has throwm fresh and interesting 
light not onh’- on the known mints but also on several hitherto 
unknown mint-monograms. It is a comprehensive work full of 
all the latest researches and reveals a rare and vast knowledge 
of places personally visited and examined. In fine it is a 
scientific exposition not only of the many ambiguous readings 
of the mint-monograms, but also of most of the identifications 
laid down hypothetically by earlier authors. 

A few notes by myself on some rare Sasanian coins will be 
found in the ' Numismatic Supplements ’ XXVIII and XXIX to 
the ' Journal of the Asiatic Society of Bengal/ Vol. XIII of 1917 ; 
and N.S. XXX to the J.A./8.R., Vol. XIV of 1918. 

Dr. G. E. Hill, the Keeper of coins and medals in the 
British Museum, informs me that J. de Morgan has in an 
advanced stage of preparation a complete account of the whole 
subject of the Sasanian coinage. The casts of all Sasanian 
coins in the British Museum had already been supplied to him. 
His MS. and plates are almost ready for publication, and his 
material is likely to be more complete than any at the com- 
mand of previous students. 

He also informs me that W. H. Valentine has in prepara- 
tion (and far advanced), a brief general guide to Sasanian coins. 

Mr. Nelson Wright informs me that De Morgan is not 
likely to complete his work for an indefinite period. 

In the preparation of these notes and bibliography the 
following works have been of great assistance : — 
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Hang’s ' Essay on Pahlavi ’ ; 

De Markoff’s ‘Catalogue des monnaies Sassanides ’ ; and 
Drouin’s ‘ Histoire de Fepigraphie SassanideF 

BlBLIOGHAPriY. 

J. de Bartholomaei : ‘ Conjectures sur qnelqiies inedailles Sassa- 
nides posterieures an roi Pirouz,’ 

St. Petersbourg; 1847. 8°. 

J, de Bartholomaei : ‘ Classement de medaiiles an type Sassa- 
nides du point de vue de Part/ 

St. Petersbonrg, 1847. 8°. 

<7. de Bartholomaei : ‘ Lettres numismatiqnes et archeologiqiies, 
relatives a la Transcaucasie.’ 

St. Petersbourg, 1859. 4". With 4 plates. 

J. de Bartholomaei : ' Extrait d’nne lettre a M. Dorn/ datee de 
Lenkoran,^ 12 Mai 1857, contenant des observations 
numismatiqiies, concernant ies regnes de Kavad et de 
Khosrou 1. 

Mel. Asiat., t. Ill (1859), pp. 138-148. 

J , de Bartholomaei : ‘ Bxtraits des lefctres a M. Dorn/ dattk^s de 
Lenkoran, 30 Jiiin et 6 Juillefc et de Tiflis, 11 Aotit 
1857 a propos d’line lettre de M. Khanykov, datee de 
Tebriz, 5 (17) Juin 1857. 

Mel. Asiat., t. Ill (1859), pp. 149-165. 

J. de Bartholomaei : ‘ Extraits des lettres a M. Dorn/ datees de 
Tiflis 5, 9, 12, 16 et. 26 Mai 1858, contenant des ob- 
servations sur la numismatique Sassanide, avec des 
remarques de M. Dorn. 

Mel. Asiat., t. HI (1859), pp. 349-372. 

J. de Bartholomaei : ‘ Collection de monnaies Sassanides de fen 
le Lieutenant-General J. de Bartholomaei, representee 
d apres les pieces les plus remarqiiables. Piibliee par 
-B Dorn. St. Petersbourg, 1873. 4k 10 pp. with 32 
^ . Second edition, St. Petersboiirg, 

1875. 4 . 14 pp. with 32 plates and a portrait. 

C.Bayley: ‘ Sassanian Coins.’ 

Calcutta, 1874, 

(Extract from the Journal of the Asiatic Society of 
Bengal, 1874.) 

O.Blau: ‘ Istandara de Mgsohon. Ein Beitrag zur Milnztopo- 
graphic der Sassaniden. ’ 

Num. Zeitsohr. Wien, Vol. IX (1877), pp. 273- 
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B, Dorn : Versiicb. einer Erklaruog von drei Mtinzen mit Sassa- 
niden-Geprage.’ 

St. Petersbourg, 1842. 8°. 14 pp. with 1 p'L 

(Extract from the Bullet, de la classe Mstor.-pliiioL 
de FAcad. Imp. des sciences de St. Petersboiirc>\ 
t. I, col. 33-43.) 

B. Dorn : Ueber einige bisher ungekannte Miinzen des dritten 
Sassaniden-Koniges Hormisdas 1/ 

Bullet, de la classe des sc. histor.-philol., etc., de 
FAcad. Imp. des. sc. deSt. Petersbourg, t. I (1844), 
col. 273-294 with TI plates. 

B, Dorn : * Die neiieste Bereicherung des asiatischen Mtiiiz 
eabinettes der Kaiserl Akademie der Wissenscli. II. 
Sassaniden.’ 

Bullet, de la cl. des sc. hist.-philol. etc,, t. I (1844). 
col. 107-110. 

B, Dorn : ‘ Die letzte Schenkung von morgenlandischen Mtinzen 
an das asiatische Museum II. Niclit muhamniedan- 
ische, d. i. Par sen -Mtinzen.’ 

Bullet, de la cl. des sc. hist.-philol. etc., t. I (1844), 
col. 270-272. 

B.Dorn : * Bemerkungen zur Sassanideti-Munzkunde.’ 

Bullet, de la cl. des. sc. hist.-philol. etc., t. V (1848) , 
col. 225-234. 

B, Dorn : ^ Die Pehlewy-Mtinzen des asiatischen Museums der 
Kaiseiiichen Akademie der Wissenschaften. III. Die 
Miinzen der Ispehbede, Chalifen, und deren Statt- 
halter.’ 

Mel. Asiat. de FAcad. Imp. des sc. de St. 
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I . (1. Goldnximze d, Sassaniden konigs Varanes III ; 2. Gold - 

,i mtinze d, koniginPiirandoclit. B. Aixfscliriften b 

I I siiid in Pehlewi). 

I This paper is mentioned in the Jahresberichte der 

;;il Geschichtswissenschaft, XXXI (1908), Parser, , ,E. 

iij ' Wilhelm-, p. I, 33, no. Ill ; but the names of the 

1 1 author and the Journal are not given. 

' i It appears from the Orientalisch Litteratur Zeitiing, 1 1 , 

n pp. 48 and 257 that a gold coin of Baliram HI was presented 

| : to the Royal Museum of Berlin in 1907. Perhaps it is the 

*|i same as described above. 

FUKDOOiSTJEE D . J. Parfck. ... 

;l ' 2oth June, 1919. 

i ' - . - 

1 ; ■ 219.' Mint Towns of the Behli Sultans. 

‘ In imitation of the admirable example set by the compilers 

' of the catalogues of Mughal coins in the Calcutta and Iiahore 

i Museums I have extracted the following notes from a mass of 

material collected for private reference, in the hope that they 
may be of use to others, and encourage collectors to assist in 
the completion of a list which does not pretend to be exhaus- 
tive in any way. Much has yet to be learned regarding the 
provincial mints of the earlier rulers, and the list of Silri mints 
is still far from complete. Save in a few cases which are sup- 
ported by historical references, I have ignored purely conjec- 
tural references. Many mints have been suggested which are 
not in the list, but they yet need definite proof, and possibly 
their omission may incite the propounders of these suggestions 
to establish their theories by irrefutable evidence. 

Abu, 

This is believed to be a copper mint of Slier Slmh, who 
obtained possession of the celebrated hill fortress through the 
agency of Khawas Khan. It had belonged formerly to Raja 
Mai Deo of Jodhpur. The mint w^as long unrecognized, owing 
to the similarity of the name to xAlwar, but the coins of the t wo 
places differ slightly in detail, those attributed to Abu being 
peculiar, at all events in the issues of 951, in having the date 
both on the area and on the margin of the obverse. There is 
no reason to believe that this mint continued to w’^ork after the 
death of Sher Shah in 952. 

Agra, . 

A small copper coin attributed to Altamsh was struck at 
some towm wliose name might be read as x^gra, but no mention 
oithis place occurs in history until its foundation, or possibly 
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its lustoratioii, Sikandar Lodij'-who^ made Agra liis, capital 
and abandoned Delill. The name does, not appear on the coins 
of Sikandai^Lodl.or his successor,- but both Bafoar and Hiinia” 
,yiin made Agra a mint for silver and copjcer. From the cap- 
ture of the cit}?- by S,her Shall in 947 the numismatic iiii| 3 ortaiice 
of the_ place increased. Sher Shah, Islam. Shah and Muliam- 
iiiad ’Adil struck silver rupees here, though the nanie appears 
on the copper' coinage only of the first of these moiiarclis. 
Issues of Ibrahim and Sikandar, both of whom held Agra for 
a time, have not been discovered. 

■■ -y' Alwar. 

A mint; for. copper coin' was established at ,Ahvar by Sher 
Shah, 950 being the earliest known date. The mint was inaiii- 
tairiecl by. Islam Shah, wdio also struck rupees here. 

Awadh. 

This,, the ancient Ajodhya,' was first discovered by M.r, 
Xelson Wright to have beenaSuri mint., .The coins issued from 
Awadh are not represented in aiij’ public collection and a..re of 
copper on'iy. Danis and half -da ms were iss.iied by Islam ,,Sha.h,, 
and a 'doiibtfii! lading gives. a' dam of 'Sher S,hah also. 

Bhanpur, 

The modern Bhanpura .'takes . its. name from, a , hill fortress 
in the Indore State near the right 'bank of the ChambaL , A 
few rare rupees ,of Sher Shah bear a name read by Thomas as 
Bhanpilr,, but no refere'iice -to the place is to be found ,in the 
historians. , If the reading is correct, a mint must have been 
established .here ill 950 hj Sher Shah as a post on the road from 
Rantambhor to ^Ujjaio ;. but though the. name has. not been 
deter.mined with sufficient, -certainty, no more satisfactory read- 
ing has yet been ; suggested,-. ■ '■ . - 

Biana. ■ "■ 

" The old' stronghold ' of Biana became a mint for copper 
under, Sher Shall, and the dams here struck are of a character- 
istic tyjie. In the reign ' of Islam Shah the mint produced 
rupees of two types, but- his' copper coins have not yet been 
recognized with certainty..',-,--; 

Biladu-hEind. 

This term, signifying merely *' the cities of India ' appears 
on a few coins of Altamsh and his immediate successors. It 
indicates no mint, but as it is Combined with Lakhnaiiti in a 
coin of Nasiru-d-din Mahmud, it may be presumed that it was 
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applied genericalh^ to the country of Hindustan and included 
Bengal. 

Bxid Handia (?). 

Numerous copper coins, both dams and half-dams of Islam 
Shah, of a very distinctive and unusual type, bear a niint-name 
which has long been a subject of speculation. Dr. Hoernle 
suggested Ludhiana, but this is clearly untenable, for the 
second portion of the name is obviously The first por- 

tion, provided there are no letters omitted from the beginning, is 
dy or more probably The design of the coin is so different 
from that of any other issue by the same Sultan that it may well 
be regarded as provincial. 

The most probable suggestion is that the Handia of these 
coins is the modern Handia in the Hoshangabad district. 
Handia has the remains of an old fort, built in the daj/s of 
Sher Shah, and commands one of the most frequented passages 
of the Narbada, on the main route from Ujjain to Burhanpur. 
It is described as an ancient Hindu town founded by Raja 
Bhoja Deva Panwar, and Sher Shah gave it with Sewas in 
jdgir to Shuja’at Khan, who subsequently held Ujjain, Mandu 
and Sarangpur. At a later date Handia was transferred to the 
jdgir of Bihar Khan Sarwani, and in the days of Humayun the 
jdglrdar was Mehtar Zambur, who was driven out and com- 
pelled to take refuge at Ujjain by Sikandar Khan and other 
insurgents. 

The place reappears frequently in later history and was 
the seat of a faujddr so long as it remained in the possession 
of the Mughals, while under the Marathas it was the head - 
quarters of an ’dmil. 

It is clear that the town was of importance and in the 
days of the Suri Suittos it constituted the southernmost fortress 
of the empire. 

The name is given as Handia by the author of the ' Muntakh- 
abu-l-Iubab,’ and it is unnecessary to lay too much stress on the 
quantity of the initial syllable. 

The name Bui or Bud presents a greater difficulty, but 
possibly this may be an abbreviation of "the full name Handia 
Bulang Shah, the place being named after a saint whose tomb 
is still honoured. 

The identification is not certain by any means, but at 
least it is as plausible as any other which has been put for- 
ward hitherto. 

Oh'Undr, 

The ancient stronghold of Chunar came at an early date 
into the hands of Sher Shah, but no coins of this mint earlier 
than 949 have yet come to light. Silver and copper jwere 
minted here b^^ Sher Shah, Islam Shah and Muhammad ’Adii. 
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Dam 4-1 slam. 

This mint appears first ■ on the coins of ’Aiau-d-dm 
Muhammad and thereafter occurs till the middle of the reign 
of Muhammad ' bin Tii gli laq. It is general!}?- regarded as, a 
synonym for Hazrat Dehli, but coins of both mints appear 
regularly in the same years and there is often a marked differ- 
ence ill their design and in the style of execution. The earliest 
coins known which bear this name are of 702, and it is sug' 
gested that the esta-blishment of a second mint at Dehli dates 
from the time when hAlau-d-din Muhammad removed Ms 
capital from Old Dehli to his new city of Siri, which was 
entitled Daru-i-Khilafat. The College founded by Aitamsh at 
the back of the Jami ’ Masjid of Old Dehli, and restored by 
lAlau-d-din, is frequently called Da ru -1-1 slam, and it is quite 
probable that the valuable right of striking coin was left to the 
religious foundation after the removal of the Court from that 
immediate neighbourhood. 

Daulatahad. see Deogir. 

Dehli. 

The capital city of the Sultans ivas naturally their chief 
place of mintage, and Dehli, wdth the epithets of Hazrat or 
Daru-l-mulk, which appear to have been used indiscriminately, 
at all events from the days of Muhammad bin Tughlaq onwards, 
appears on the coins of all the kings from Altamsh to Sikandar 
Lodi. The latter moved his capital to Agra, and after 908 the 
name of the capital vanishes from the coinage until it was 
restored b}^ Humayun. Slier Shah struck coins at Shergadli 
Mrf Hazrat Dehli, the place of mintage being his fort of 
Shergadh. begun by Humayun and completed by himself. Rare 
coins of the first year of Islam Shah bear the name of Dehli, 
but thereafter none are known till the return of Humayun, 
unless, as has been suggested, the Shahgadh of Islam Shah 
and Muhammad ' Ad ii refers to the imperial capital. 

Hazrat Dehli or Dehli Diru-l-niulk refer to Old Dehli till 
the days of ^Alau-d-din Muhammad and his foundation of 
Siri. Possibl}" the royal mint was moved to Tughlacphad for 
the short time during which that fortress was occupied, but 
thereafter it remained at Siri or Firozabad according to the 
inclination of the ruler, until the days of the Silris. 

See also Da ru-1 -Islam and Jahanpanah. 

Deogir. 

Qila’ Deogir first appears as a mint of the Dehli Sultans 
in the reign of ’Alau-d-din Muhammad. It is doubtful if any 
coins were struck here before 714, although the fort was taken 
in 709. Issues of gold and silver are known of Akiu-d-din 
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Muhammad and Gjiiasu-d-din Tuglvlaq. It is probable that 
/the gold coins of Qiitbu-d-din Mubarak struck at Qiii/babad in 
718 and 719 are really coins of Deogir, the name of Qutjbabad 
commemorating the recapture and rebuilding of the fortress 
by that monarch. Deogir was a mint of Miihaminad bin 
Tughlaq and his gold dinars give the place the title of 

The place was also named Daulata bad b}^ Muhammad bin 
Tughlaq, who undertook the disastrous experiment of trans- 
ferring his capital thither from Dehli in 740. The change was 
shortlived, for in the following year Dehli again became the 
recognized seat of government. It is curious to find the name 
of Daulata bad employed on the posthumous gold and silver 
coins of Ghiasii-d-dxn Tughlaq struck in 725 and 726, as in the 
three succeeding years the name of the mint reverts to Deogir, 
while on the brass tokens of 730 and the following years we 
find Daulataba d, this name making infrequent reappearances 
thereafter. 

Dkar, 

The mountain stronghold of Dhar in the coimti^v of Mahva- 
received abundant attention from the Sultrlns of Dehli, but 
no mint w^as established there till the days of ]\iulnimmad bin 
Tughlaq, who struck large numbers of brass tankas at Darra 
Dhar, the pass of Dhar, sometimes misspelt Dahar on these 
coins. The place was occupied by the Surls, but no mint 
appears to have been established there. 

FaMrabad. 

This is the suggested reading of a mint which appears on 
a solitary copper coin of Ghiasu-d-din Balban, published by 
Mr. Whitehead. The position of the place is not known, and 
it must be included among the questions which still await 
elucidation with regard to the mint-towns of this Sultan. 

Fathdbacl. 

This name first appears as a mint on the coins of Jalalu- 
d-dln Muhammad, Sultan of Bengal from 817-835. 

Coins were struck hero as early as 946 by Sher Shah and 
it continued to issue rupees throughout his reign. No later 
rupees are known and it would seem that the mint was closed 
by Islam Shah. 

The place is -now' known as Parldpur and gives its name 
to a district in Bengal, 

Gaur, 

A mysterious rupee of Shamsu-d-din Altara.sh bears a 
mint which resembles and this has been read a.s ba-Gaur. 
A gold coin published by Thomas has the words and a 
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similar interpretation has been given. , An aiternative reading 
is Nagor, but this place is inyariabij written Xagor. The 
problem has not been solved, but in aii}- case Gaur is unlikely, 
as we are told that the name was changed from (Taur to 
Lakhnaot! before the days of Altamsh. A close ex am mat ion 
of the rupee in the Indian Museum convinces me that, the mint 
is Laknautl; but the gold coin, as reproduced by Thomas, 
cannot be so read. 

GivaUar, 

The renowned fortress of Gwaliar became, appareati.y for 
the first time, a place of mintage in the reign of Sher 8ha]), 
into whose possession it passed in 947. Thereafter the mint 
was used ver,y largel^y' by that Sultan and his successors, Islam 
Shah and Mulnammad ’Adil, both silver aod copper coins being 
issued in profusion. The copper coins of Islam Shah, how- 
ever, are rare, and the two types of dams struck l>y Muham- 
mad 'Adil are not common. 

Ilisadr, 

The town and fortress of Hissar was founded by Firoz 
Shah, but the place does not appear as a mint till the days of 
the Suri dynasty. It was the birth-place of Sher Shah, and 
possibly on this account it rose to greater prominence when 
that great monarch incorporated it in his wide doniinions. 
Only copper issued from this mint and, as far as is known, it 
ceased working at the end of his reign, no coin.s of Islam Shah 
having yet come to light. 

In the catalogue of the White King collection reference is 
made to a billon coin of this mint issued Muhammad bin 
Tughlaq, but the coin is not illustrated and the reading needs 
confirmation. 

Jahdnpcmdh. 

The portion of the triple to v\’n of j)ehli known as Jaban" 
panali, which occupies the space betw^eeu Old Dehli and Sir!, 
wa.s founded by Muhammad bin Tugiilac[. The name never 
appears on coins, however, till the days of Sher Shah. Thomas 
at first considered the word to be a mere title of the Sult-an, 
but subsequently he changed his mind and regarded it as the 
name of the mint abruptly inserted. His view has been 
adopted by subsequent authorities, including Mr. Kelson 
Wright, wdio regard it as the name of the Dehli mint, presum- 
ably by analogy from the fact that the new city built by 
Hiimayun, and completed by Sher Shah under the name of 
Sbergadh hirf Hazrat Dehli, was styled by the former monarch 
Dlnpanah. 

Kow no historical reference can be found to Dehli under 
the name of Jahanpanah during the reign of Sher Shah. On 
the contrary we have coins bearing this word and dated in 


122 


Journal of the Asiatic Society of BengaL [N.S., XVII, 

946, while those of 947 are very nnmerous. Slier Shah did 
not gain possession of Dehli till the end of 947^ and he is not 
likely to have struck coins bearing that mint-name before it 
was included in his dominions. Again with very few excep- 
tions. such as the Sharifabad coins of the earlier type, the 
mint is always prefaced by the ivord zarh, and this never 
occurs before Jahtopanah. Further, the rupees of IJjjainbear 
the words zarh Ujjam on the obverse margin, whereas on the 
reverse the honoriOc title of the sovereign is Abu-l-Muzaffar 
Jahanpanah ; a fact which shows conclusively that Jahan- 
panah in this instance cannot be anything but an honorific 
epithet. Contemporary histories show that the Suri Sultans 
and Akbar were commonly addressed by this term, and this, 
in conjunction with the other evidence adduced, tends to 
show that in the case of Mr. Thomas second thoughts were 
unfortunate and that definite authority for the inclusion of 
Jahaiipanah among the mints of the Pathans is still lacking. 

Jaunpur. 

We are told in the ’ Tarikh-i -Mubarak Shahi ’ that Firoz 
Shah founded a new fort and city at Jaunpiir by the name of 
Zafarabad and that he installed his son Fath Khan as viceroy 
of the eastern portions of his dominions with the right to coin. 
The issues bearing the name of this prince are clearly of a pro- 
vincial type, as pointed out by Thomas, but while it is almost 
certain that they were struck at Jaunpiir, there is no mention 
of the place of mintage in the description. The Sharql dynastj,- 
similarij" omitted the name of their capital in the abundant 
issues of coins from their mint, and the name does not appear 
till the conquest of Jaunpur by Bahiol Lodi, who struck small 
coins with the mint given as Shah r Jaunpur. After him came 
the luckless Barbak, but Sikandaf Lodi did not continue the 
practice. Jaunpur was a mint of Babar and Humayun, and 
was adorned with the title of Khita-i-miitabarrak. The place 
fell at an early date into the hands of Sher Shah, but none of 
his known coins bear this name. Copper was struck there, 
however, by Muhammad 'Adil, who retained Jaunpiir till shortly 
before his death. 

Jhusi. 

The small town of Jhusi is situated opposite the fort of 
Allahabad on the north bank of the J3 an g^^ It figures as a 
mint on a rare rupee of Muhammad ’Adil, and on some similar 
gold pieces which are not above suspicion. 

Kalpt. 

The old Muhammadan stronghold of Kalpi on the Jumna 
did not attain the dignity of a mint-city until the days of 
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Sher Sliah, who from '948 onwards struck both silver aiicl 
copper coin, there. _ His example was followed by Islam Shah 
and Muhammad ’Adil, but the silver coins of the latter are 
very scarce. The mint .was retained by A kb ar, Whose Kalpi 
coins bear a very close resemblance to those of the Suri type. 

Labor, 

This great city apioears to have possessed a mint only in 
the days of Altamsh and afterwards at the extreme end of the 
Patlian period, when rupee.s were struck here by Sikandar Sur, 
before his overthrow by the forces of Hiimayim. The latter 
had established a mint here during the first part of his reign, 
but Slier Shah appears to have neglected the place altogether, 
confining his attention to the great chain of forts extending 
along the frontier from the hills to Multan. 

Lakhnau. 

The present capital of Oiidh is an ancient city, but it did 
not rise to much importance till the days of Sher Shah, who 
established there a mint for copper coins. These are not 
particularly common, and none have yet been found of Islam 
Shah or his successor. 

Laklmauti, 

The famous city of C4aur under the name of Lakhnantf, 
written LaknautI till the daj^s of Ghiasu-d-din Balban, was the 
IVIitha-mmadan capital of Bengal from the time of Qul^bu-d-din 
Aibak, who entrusted the eastern province to Muhammad 
Bakhtiar Khiiji. This chieftain is said to have destroyed 
Nuddea and to have made LaknautI his headquarters, striking 
coin in his own name. 

Shamsu-d-din Altamsh in 622 secured Lakhnauti for him- 
self and struck coin there. Among his successors, rupees from 
this mint are known of Razia, Nasiru-d-din Mahmud and 
Balban. The last changed the name on the coins from Lak- 
nautI to Khija Lakhnauti, the alteration occurring in 667. 
After the death of Balban a separate kingdom of Bengal was 
formed, and Lakhnauti ceases to appear on the coinage of the 
Dehli Sultans till its recovery by Muhammad bin Tuglilaq. 
This monarch struck gold, silver and brass at Bhahr Lakhnauti 
from 727 till 735, after which date the Bengal ruler appears to 
have regained his independence. The mint on the brass issues 
of 731 is styled Iqlim Lakhnauti. 

See also Gaiir. 

Malot. 

The frontier fortress of Malot, near Rawalpindi, was built 
by Tatar Qian Yusufkhel in the days of Bahlol Lodi and was 
included b\7 Sher Shah in his chain of permanent works, which 
were afterwards strengthened and extended by his son. Both 
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Sher Shall and Islam Shah maintained a iiiiiit for copper coins 
at J'lalot, and a few silver issues of the former are known. 

MuIkJ-Tilang. 

This reading has been much disputed, but is now accepted 
as the place at which a rare type of gold coin bearing the 
name of Ghiasu-d -dill Tughlaq was struck. These coins were 
the product of the expedition led by his soil; Fakhru-d-diii 
Juna, better known as Muhammad bin Tugldaq. As no town 
is specified, it is presumed that the issue occurred during the 
first siege of Warangai, afterwards styled Suita npur (q.v.) by 
its conqueror. The name reappears in 7 25H. on the posthu- 
mous gold and silver coins of Tiighlaq. 

Mitliun. 

Copper coins attributed to Altamsh, but beniring no name 
of the ruler, were struck at Multan. Thereafter the place 
disappears from the coinage till the days of the Mughal Empire. 

Nagor me Gaiir. 

NarnoL 

This town had from the first a close connection with the 
Suri dynasty, as Ibrahim Khan, the grandfather of Slier 
Shah, died here, after having held a jaglr in that neighbourhood 
for many years. Possibly owing to this eonneotion, but more 
probably on account of the copper mines in the vicinity, Sher 
Shah established a mint here, which produced copper coins in 
great abundance. His successor, Islam Shah, also minted 
rupees^at Narnol, and this example was followed by Muham- 
mad 'Adik at all events in the first two years of his reign. 
The commonest type of dam issued by the latter Sultan came 
from this mint, and the execution corresponds very closely 
with that of the coins here produced by his predecessor, but 
the name very rarely appears in the inscription, and even then 
is little more than fragmentary, 

■■■■■■'■ , Patna, 

The location of a mint at Patna before the days of the 
Mughais is at least doubtful. It has been suggested that the 
mint-name on a coin of Path Khan, the son of Eiroz Shah, can 
be read Shahr Patna, bub this is mere conjecture, and further it 
is questionable whether Patna was a city of any importance at 
that period. Its rise dates from the foundation of the fort by 
Sher Shah in 948, for which see Kasillpui'. 

Qanaiij, 

See Shergadh ’urf Qanauj and Shahgadh. 
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' Quihahad, 

, Tile mint of Qiia’ Qnjibabad appears .onl}' on goid coins of 
Onlsbii-d-dm Mubarak and in no case before 718. Hitlierto it 
lias been supposed that this was merely a name giyeii to Dehli. 
but as the capital st^ded in the earlier issues of that king 
Haz rat Dehli or Darud-Mulk Dehli became in 718 Hazrat 
Daim-i'lSiiilafat, it is more reasonable to look else where. In 
718 Qutbu-d-dio proceeded southwards in consequence ot in- 
surf ections, We are told that he recaptured and restored 
the fort of Deoglr, in which he erected a great mosque. It 
would be only in keeping With the character of this vainglori- 
ous monarch to assume that he gave his own name to the 
town bearing a Hindu appellation which had for a time the 
honour of sheltering the self-styled Khalifa of Islam. 

E d in n . 

The fortress of Raisin in Malwa was captured by Sher 
Shah in 950, this exploit being accompanied by a shaiiiefiil 
massacre of the garrison after capitulation on terms. A mint 
v’as established here for silver and copper, and this was main- 
tained by Islam Shah, after whose death the place was lost to 
the Dehli kingdom and incorporated in Malwa by Baz Baha- 
dur. 

Mantamblior. 

The celebrated fortress of Ran tambhor was captured by 
Shamsu-d-d!n Altamsh, and thereafter it appears frequent!}" 
in the annals of the Dehli Sultans. It did not, however, take 
its place among the mint cities of the empire till its capture by 
Sher Shah in 949. It was then assigned in jdgvr to his eldest 
son, 'Adii Khan, but its history as a mint appears to have 
been brief. The rupees of Rantambhor are very scarce, and 
no copper coin has yet been published. Oolns of Islam Shah, 
from this mint have never been reported. 

Basulpur 'urf f 

A rare rupee of Slier Shah was struck at Rasuipiir. a place 
which is unmentioned in the histories, and unfortunate W can- 
not be determined by the alternative name, as this has never 
‘been read with certainty. Mr. Nelson Wright suggests Patna, 
and this is at least a possible reading. We know that Sher 
Shall built the fort of Patna, which in consequence became 
one of the largest cities in the province and by its rise caused 
the ruin of the old town of Bihar. This occurred in 948. 
There is a Rasillpur less than t’wenty miles upstream from the 
modern town of Patna, known as Rasuipur Maner. The situa- 
tion of this place agrees better with the account given in the 
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TanMh^-DaudU than Patna as it now stands, so that probably 
the fort of Sher Shah was considerably above the town of 
Patna and nearer the present cantonment of Danapiir, if not 
actually situated there. • 

Rohtds. 

See Shergadh. It is very doubtful whether Sher Shah, 
who undoubtedly stored his treasure in this fortress, struck 
any coin here. One dam of 951 might be read as issued from 
the Rohtas mint, but the reading is most uncertain and in 
view of the close proximity of Shergadh the theory must be 
abandoned until definite proof is forthcoming. 

Sdhat-i-SmcL 

This curious appellation appears on rare billon coins of 
Firoz Shah and commemorates the period when he and his 
army were lost in the desert of Sind during the futile expedi- 
tions against Tatta. The coins are undated and constitute 
merely a camp mintage. 

Sambhal. 

The ancient Hindu town of Sambhal in Rohilkhand had 
long been the headquarters of a province, but no coins were 
struck there till Sher Shah established a mint for copper, prob- 
ably in 950. Both dams and half-dams of this ruler are 
known, but only one of Islam Shah has yet come to light, al- 
though Sambhal formed his temporary capital for a consider- 
able period. Ibrahim Siir also made Sambhal his headquarters 
during his struggle for supremacy, but none of his rare coins 
record this mint. 

Satgdon. 

Satgaon or Satganw appears as a mint for the first time 
in the days of Muhammad bin Tughlaq, who issued therefrom 
gold, silver and brass coins from 727 to 735. The place is 
sometimes called ’Arsat Satganw, but there is no reason for 
differentiating betw^een the district and the town. 

The mint was maintained at intervals by the Sultans of 
Bengal, and was revived by Sher Shah, as far as can be ascer- 
tained, in 950. Two types of rupee sbruok by Islam Shah are 
known, and the mint was working till the end of his reign, 

Shdhgadh. 

The position of this place is not known. It has been sug- 
gested that it is either Dehii or Shergadh (q.v.) The mint is 
represented by da ms>nd half dams of Islam Shah, from 958, 
and of Muhammad ’Adil. There is a Shahgadh in the Bareilly 
district, which tradition ascribes to Islam Shah, but it is very 
doubtful whether this small fort ever attained the importance 
of a mint. 
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,A more probable suggestion is that tlie name of Sbergarlli 
’urf Qanau] was changed to Shabgadh bj Islam Shall between 
956, and 958, the altered appellation being retained hj Akbar, 
whose coins bear the name of Q.anauJ h.r.f Shaligadh. 

Shari fahad. 

This IV as a Bengal mint established, in 946 by Slier Shah 
almost at the commencement , of his reign. ItS' existence at 
this earh^ date is interesting as . showing , , the extent of Ms, 
dominions at the time, when' he defeated' Hiimayun and further 
as .indie,ating the 'manner in 'which he' completed , the coiic|uest 
of Bengal proper after securing all the co^mt^y,f^om,,^Rohtas, to, 
the 'sea.,'.' 

The mint was maintained by Islam, Shall,, "but appears to 
have ceased operations ,after 954. 

Shergadh. 

Coins were struck at many places bearing this name ,in, 
the reign of Sher Shah, but generally the locality, is designated 
clearly b}’’ some addition such as Shergadh Mrf Hazrat Dehli, 
.Sher,gadli,.Mrf Qanau j,, and so on. Shergadh plain and .simple 
or Qilal Shergadh implies the Shergadh par excellence, the for- 
tress which was regarded rightly^ as the foundation of' the im- 
perial structure, erected by that remarkable soldier and states- 
man. 

The story of the acquisition by ; Sher Shih of the fort of 
Rohtas made .so great an impression on "the minds of the his- 
torians ,. that they ,'gene.rally formed the, co'iiciusion — a conclu- 
sion adopted by no less an authority than Edw^ard Thomas— 
that Rohtas was renamed ■ Shergadh. The impression is 
strengthened by the statement in the ' Tarlkh-i-Sher Shah! ’ that 
Rohtas was garrisoned by 10,000 matchlock men and that trea- 
sures 'without number or reckoning weve kept in the fort. 
This may have been' the, case, but ■ Rohtas was not Shergadh 
and it is very doubtful whether RGhtas 'possessed a mint. 

The fort of Shergadh' -is- well known as a Protected Monu- 
ment. It is in the Shahabad district, about, halfway between 
Bhabua and Rohtas, and is described, somewhat inadequately 
it is true, in the Annual Report of the Archaeological Survey, 
Eastern Circle, for 1902. There it is stated that Sher Shah 
built the fort as being more ■.advantageously situated than 
Rohtas. ’Abbas lOaan,. the' "author of the history ,, quoted', 
states that Sher 'Kiian,, as. he then was, built a fortress as a 
refuge in the hills of Nahrkunda or Bahrkunda, as it is written 
variously, and gave it the name of Shergadh. The difference 
between Rohtas and Shergadh was well known to Abu-l-Fazl. 
who states that first Rohtas and then Shergadh surrendered to 
Akbar in the 2ist year of his reign. 
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Silver coins of Slier Shah were _ issued at least as eaii,y as 
1)45 from the mint of Shergadh. In the last two years of the 
reign the type is different from any other rupee of this Sultan, 

as the name of Slier Shah is preceded by the title 

c\Ui and the mint is given as Qila’ Shergadh. Mr. 

llodgers published a small copper coin with the date 943, but 
this reading seems somewhat doubtful, though it is certain that 
Sher Sblh first assumed the royal title at this place. 

Islam Shah issued both silver and copper coins from the 
Shergadh mint, but as the Surl kingdom became more strongly 
established, the place, only slightly less remote than Rohtas, 
seems to have lost its political and numismatic importance, its 
retention being doubtless due to sentimental considerations. 

It is just possible that Islam Shah changed the name to 
Shahgadh. as we find coins of that mint up to 964, when Dehli 
(q.v.) had been lost; but soon after the fortresSS passed with 
Rohtas into other hands, and when concpiered by Akbar both 
l)elonged to the Hindu Raja of Ganjauti. 

Shergadh 'urf Bakar. 

The stronghold of Bakar or Bhakkar on the Indus was 
conquered by Altarnsh, but in later days was generally held 
by some independent or (juasi-dependent chieftain. ’Abbas 
Klian, the author of the ‘ Tarikh i-Sher Shahi ’ states that 
Haibat Kli an, after suppressing the Biluch rebellion in 949, 
founded a city in the country of Multan which he named 
Shergadh. This was known as Shergadh ’urf Shiqq-i-Bakar 
and a mint was instituted there. Rupees of Slier Shah from 
950 onwards are known, as well as gold and silver coins of 
Islam Shah, whik the British Museum possesses a fine rupee 
of Muhammad ’Adil from this mint. 

Shergadh 'urf Hap'ut Dehli, 

See Dehli. 

Shergadh 'urf Qanauj, 

The ancient city of Qanauj was undoubtedl,y used as a 
mint in the daj^s of Mul^iammad bin Sam for the production of 
the gold coins struck after the model adopted by the Gahar- 
war Rajas of that place ; but the mint name is not given, and 
Qanauj does not appear on any coin till the days of Islam 
Shah, whose dams of this issue are well known. 

A rare rupee of Altarnsh struck at Biladu-i-hind has an 
imperfect legend on the reverse containing the words j? 

J^. It is suggested that the cities of Ind ” may be here 
specified and that the provincial capitals of Qanauj and Koil 
(’Aligarh) are designated. 
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Tile na,me Shergadli derived its origin from a fort built bj 
Slier Sii.ali near the old city and occupied *by permaiieiit 
garrison. It does not -appear, however, that' a iiiiiit wa^ 
'established till the following reign, the earliest recorded coin 
being o.f 955, 

See however Shahgadh. 

Slier gadh ' urf ? 

Two types of dams struck by Sher. Shah bear the mint-' 
name of Qila’ Shergacih 'urf (?),. The alias is written but 
the identification is difficult, as the word in some cases appears 
J^r' and in others It is not likel^^ to be the original Sher- 

gadh, for these coins do not appear before 950, by which time 
the Shergadli in the Shahabad district had become too well 
known' to need any explanatory description. There 'were 
many places called Shergadh and the choice is varied. One 
lies due west of Jodhpur, and another was on the North-West 
Frontier, also known as little Rohtas. Both had permanent 
garrisons and either might have been a place of mintage, 
though the latter was unnecessary owing to the proximity of 
Malot. The problem awaits solution, but it is possible that 
the fort in Bihar took its alias from an adjoining village of 
Bewal. 

SuUan jmr ( I) . 

This name was given hy Muhammad bin Tughlaq to the 
town of Warangal in the Nizam’s dominions. Gold coins, 
both the heavy dinars of his early years and light pieces of 
140 grains after 733, were struck there, but the place did not 
remain long under the control of Dehli, and its numismatic 
Interest disappears before the end of this reign. 

Sultdnpur {II), 

A single silver coin of Ghiasu-d-din Balban and a solitary 
copper specimen bear the name of Khita Sultaiipur as their 
place of mintage. ■ It seems certain that'this towiijay in the 
Punjab and it probably derived its name from the assumption 
of royalty b}- the former viceroy, who so long had held that 
province under his sway. Consequently it 'is safe to assume 
that the mint took its name from the tovai of Sultanpur 
which is situated on the east bank of the Beas, in the southern 
extremity of the Kapurthala State. This was the recognized 
crossing on the route from Behli to Labor, and the place is men- 
tioned frec(uently by the historians from the days of Balban 
onwards. 

Sunargdon 

This was exclusively a Bengal mint and the sole reason 
for its inclusion in this list is the existence of gold and silver 
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coins, the latter published by Thomas, which were struck at 
this place in 728 by Ghiasii-d«din Bahadur Shah of Bengal 
under the explicit suzerainty of Muhammad bin Tughlaq. 

TUang, see MulkJ-Tilang, 

Tirhiit see Tugthlaqptir. 

T^igklaqpur hirf Tirhut. 

This appellation appears soiel^y on coins of Muhammad 
bin Tu gh laq, who seems to have commemorated his conquests 
in the East by giving Tirhut his own name. A solitaiy gold 
coin with this designation is known, but it appears also on the 
rare brass ianlcas struck in the days of the forced currency, 
recorded dates being 730 and 731. 

The White King Catalogue contains a reference to a coin 
of Fath Khan and Firoz which is supposed to have been struck 
at Iqiim Tuglijaqpur, but this reading must be regarded as 
conjectural till verified by other specimens. It is probable that 
the suggestion arose from the now established fact that Patli 
Khan struck coins with the mint name Iqlimu-sh-Sharq, the 
place of issue being probably Jaunpur. 

Ujjain, 

The ancient city of Djjam, celebrated in tradition as the 
capital of Vi kramaditya, figures largely in the history of the 
Dehli Sultans, but no mint appears to have been established 
there till its conquest by Sher Shah in 949. Rupees of two 
types issued in that year and others are known of later date ; 
but apparently no copper coin wms struck, and the mint seems 
to have ceased work when Islam Shah came to the throne. 

H. Nevill. 

220. The Coins of Muhammad bin Tuohlaq.. 

The work of filling in the interstices left by Mr. Thomas 
in his ‘ Catalogue of Pathan Goins ' has of late made such steady 
progress, that the time would seem to have come to collect the 
scattered notices of new coins brought to light during the past 
twenty years, and to prejpare a comprehensive catalogue of the 
period. Under present conditions the private collector, who 
desires to know how far his own coins add to the general 
knowledge, has to devote to his object an amount of research 
for which he is little able to spare time, through journals and 
proceedings to which he possibly may not have easy access.’' 

So wrote Mr. H. Nelson Wright just nineteen 3^ears ago in 
the Journal of the Royal Asiatic Society, but although since 
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that article ^ was written, many scattered notices of in- 
teresting coins -of the Muhammadan Sultans of Dehli have 
a:ppeared in .various journals, no attempt has. been made by 
an^r numismatist to draw up and |)iiMish lists of the coins 
issued :by any of the kings. of the dynasties, which comprised 
the era of Muhammadan rule in India, It is with a. view to 
assisting others interested in this branch of Indian iiiimisma- 
tics that I publish this list of the coins of Sulfcan Miiham.iriad 
bill Tughlaq — a list which was originally drawn up for my 
own information,- but one, which I have, reason to believe, will 
be of service. ho, others, ^ 

,So far . as possible,' in ' denoting coins, I .have ^ recorded 
specimens published ,in -the catalogues' of the various niiiseiims 
of India.' .Catalogues -of all ' collections , in ' Indian Museums, 
have .however not yet .been published and besides museum 
■collections there are several private collections in existence 
'which, contain interesting -and often unique co'ins. These have 
as far as possible been recorded in the list,, but , owing to the 
War I have been, unable to draw upon the store of interesting 
coins contained in the fine collection of Mr. H. Nelson Wright, 
than whom I know* of no. one more qualified and capable of 
evolving a complete compendium of the coins of the Sliihani" 
madan Sulpns of Dehli, ■ -a -work -which is much to be desired 
and one -which, taking into ,'view the work which has lately 
been done on other branches of Indian, iiiiiiiisniatics,:. is long, 
overdue. 

,. The list of the mintages of Muhammad bin Tughlaq -'pub- 
lished ..here with is, I am sure, -by no means co.mplete. ..If how"- 
ever the publication results in the correction of aiiy inherent, 
inaccuracies and in the bringing to light of coins not contained . 
ill the list, then I will feel that the publication of this cata- 
logue has been useful. 

A list of the references and a-bbreviatioris employed has 
been included as also a set of translations of the coin legends. 
For the translations I am. ind-ebted. to 'those published, by Mr. 
Nelson Wright in his ‘ Catalogue of Coins in the Indian Museum, 
Calcutta,' and to renderings of .Thomas 'in Ms Chronicles of 

the Pathan kings of Dehli.’' The -publication of a complete 
set of plates of the coins, described Would have been a desir- 
able feature but, in view of - the expense involved and the 
difficulties in the way of' obtaining casts of many unique 
coins, the idea must be abandoned. As far as possible the 
publications in which , the-' .-w^arious coins have already been 
figured have been noted. I have to record my indebted- 
ness to those numismatis,ts ': who have sent me information 
regarding coins in their private collections and especially to 


^ Addenda to the series of Coins of the Pathan Sultans of Dehli by 
Hv Nelson Wright, I.C.S., Journal of the Royal Asiatic Society, 1900. 
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.Ool H. R. NevOl I.G.S., ' who .has. greatly assisted me by giving 
me the benefit of his intimate knowledge of the coinage of the 
period and by editing this catalogue before it went to press. 


I. Kalima ” .VND Companion , Type. 

Rev. 

3 


Obv. 

The Kalima in a circle. 
Margin : — 

etc, 




<-dif 


Mint Eazrat DeJiE. 


Gold. 


1, Bate 725 A.H. (wt, 160 grs, s. *05), I.M.G. No. 301.. 
Silver. 

2, Bate 725' A.H. (wt. 166 grs., s. 'V). I.M.C. No. 32.1, 

(%.) 

3, Date 728 A.H., White King Sale Cat. No. 3147. 


(told. 


Silver. 


Mint Ddru4- Islam. 


4. Date 725 A.H. (wt. 168 grs,, s. *8). LAI.C. No. 302. 

5. 

6 . 


„ 727 A.H. (wt. 167*3 grs.), Thos.' No. 172. 
,, 720 A.H., Indian Museum. 


7. Date 725 A.H. (wt. 168*7 grs., s. •Od)', I.M.C. No. 322, 

8. „ 726- A.H., (wt. 160 grs.). IT Nelson Wright. 
J.R.A.S.. 1000 (pi. I. fig. 13). 


Gold. 


Mint IqEm Tughlaqpur 'urf Tirhnt. 

0. Date 735' A.H. (wt: 170' grs., s. '85), R. B.: Whitehead,, 
J.A.S.B., 1010, p. 567. 


Silver. 


Mint Saigdon. 


10. Date 720' A.H.; ( wt.' 170*5:grs., s.: *95),;i.M.O. .No. 32i':: 

(fig-) 

11. „ 730 A.H. (wt. 170-5 grs.), I.M.C. No. 32.5. 

12 . „ 733 A.H. (wt. 168 grs.), I.M.C. No. 327. 


I02i.l 


Gold. 


Nimiismatic Supplement No. XXX 'F. 
Mint Shahr LakhnauS . 


1S3 


' 13., Date 734 A.H. -(wt. 172 grs.). ColL H, R XedlL, 
Silver. 

U. Date 727 A.H. {wt. 168*5 grs. s. ,i”02). L.MJJ. 
p. 48, No. L 

15. Date 729 A.H.. Coll. H. R. NevilL 

16. 730 A.H., „ . ,, 

17. ' 733 A.H. , (wt' 168*5 gTs.). Tlios.. Nu. 187. cf, 

G. B. Bleazby, J.A.S.B./" 1904. N.S. , HI.. No. 19 
■ ^ (fig. pL- IX,. I), for a variety with obv. and re.v. 
arranged in square areas. 

19. E.M.C. No. 275 is another variety but the date is 
doubtful. 


11. / Kaoma” Type. 

A. 


Obv. 

The Kalima in a circle. 

. Margin • 
etc. 


Mev. 

In a double cdrcie. 










^ "A*ap.o aUI 

Mint Harp'at DehE. 

Gold. 

20. Date 727 A.H. (wt.' 1 89*9 grs,, s. ’7), I.M.C. No. 306. 
2L 728 A.H. (wt. 198-5 grs.), Thos. No. 173. 

, 22. „ 729 A.H.. Thos. No. 173. 

As above but in margin in place of 

Silver. 

V22A. ' Date- 727 A.H., (wt. 142 grs.) GolL H. . Nelson 
Wright. 

Mint . 

Gold. 

23. Date 734 A.H. (wt. '198*3' grs.,'s. *65), L.M.0. n. 47^ 

/■V b No. 

24. „ 735 ^ A.H;' :(wt. 198*3 grs... s; •6o),:D.M.O.^ 

No. 1, 

B. 


As above but date in margin in figures. 
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Mmt Qibbaiti4-Isld‘m a'ni Hazrat I)eogh\ 

Gold. 

' :25. ' Bate 727 A.H. (wt. 197 grs., s. *7), LMAl No. 307. 

26. 728 A.H. (wt. 193 grs.), I.M.C. No. 308 (%.). 

As above but 

Silver. 


■ 26A. Bate 727 A.H. (wt. 141*5 grs). Coll. H. Nelson 
Wright. 

As above, but instead of 

Mint Qibbatu4-Isldm aJil Ddrii4'rmdk DauktidbM, 

Gold. 

27. Date 728 A.H. (wt. 141 grs.) H. Nelson Wright 
J.R.A.S. 1900 II, No. 11, pL I, 10. 


Miiit. Qihhatu4-Isldm aim Hazrai Daidatabdd. 

Gold. 

28. Date 730 A.H. (wt. 143 grs., s. *7). H. Nelson Wrirfit, 

J.A.S.B. 1905, N.S.V. (fig. pi. IV. 1). 

Mint Ddru4-mulk Sultanpur. 

Gold. 

29. Date 729 A.H. (wt. 142 grs.), H. Nelson Wright, 

J.R.A.S. 1900, II, No. 10 (fig. pi. I 9). 

29A. „ 730 A.H. (wt. 142 grs.), Coll. tl. Nelson Wright. 

30. „ 732 A.H. (wt. 141 %5 grs.), Coll. H. R. Nevili. 


C. 


Obv. 

The Kalima. 
Margin : — 

jS yi { I 

etc. 


Gold. 


Rev. 

LS^ 


31. Date 729 A.H. (wt. 170 grs.), Coll. Lucknow Mus. 


HI. 

Obv. 
f alf 


The " Azan ” Type. 

^ Rev. ■ ■ ■ 

In a circle. 

JkUi 

Margin. , 
etc, 


1.921.] 
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Mint Hazrat DehlL 

Gold. 

-32 
,33 
34 


Silver^ 

35. Date 725 A.H. (wt. 140 grs.), Tiios. No. 180. 

36. 726 A.H. (wt. 141’5 grs., s. •95); I.M.C. No. 323 

(fig-) 

37. „ 727 A.H. (wt. 1.38 gxs.), Thos. No. 181. 

As above but ■* dinar in margin. 

Mint Shakr SuUmipur. 

Gold. 

38. Date 726 A.H. (wt. 169'5 gns.). Coll H. Nelson 

Wright. 

38A. ,, 728 A.H. ( wt. 198 grs., s. -8), Coll. H. R. NevilL 

■39. t,, 729, A.H. (wt. 170 grs.), Thos No. 175_' and 

175a. 

Mint. Qibhatu-GIsldm a’ni Hcmxit Deogir (’adali). 
Silver. , : 

39A. Date 727 A.H. (figures) (wt. 142*5 grs.) Coll. H. 
Nelson Wright. 


Ohv. 
dii I jj 


Mini Eazrat DeMl. 

Gold. 

m. Date 727 A.H., Thos. No. 176. 

41. ,, 733 A.H., ;,C 

42. „ 736 A.H., (wt. 170-7 grs., s. 7), I.M.C. No. 312. 

43. „ 737 A.H.;{wt. 171 grs.), I.M.C- No. 313, 

44. „ 741 A.H., White King Coll. Sale Cat. No. 3136. 


lY. 

Rev. 

In a circle. 

Margin 

etc. 


Date 725 A.H. (wt: 195*5 grs.), Thos. No. 171. 

.. 726 A.H. (wt. 199-5 grs., s. *9). I.M.C. No. 303. 

,, 727 A.H. (wt. 195 grs.), I.M.C. "No. 304. 

As above but " ’adali instead of *'*' dinar '' in iiiar- 

giii* 

Mint Hazrat DehlL 
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Siher. 

45. 


Date 7351 A.H. (\vt. 170-3 grs., s. -S.i), I.M.d No. 326 
(fig-) 

Mint Da 1 slam. 




4(). .Date H. Nel^^ion Wdght, J.R. A. 8. 1900. 

p. 776. 

47. ,, 737 A.H. (wt. r70*5 grs.), H. Neisoii Wrigiit, 

J.R.A.8. 1900, II, No. 12, pi. I, II. 


4S. 


Date 734 A.H. (wt. 168 grs.), Thos No, ISS. 
V. Half-Dinah. 




Ohi\ 

Rev. 





sjU 


Wt. 90*4 grs., s. *65, 

I.M.C. No. 314 (fig.) 

I 

Obv. 

71. 

Rev.. 

.-foil border within 

In a circle. 

a circle. 







■ . ■ <Xi.A« JSIAS 

a1|| 

and date in Arabic. 


Dold. 




oO. Date 728 A.H. (wt. 198 grs.), Coll. H. Nelson Wright* 
riOA. 729 A.H. (wt. 197*5, s. *8), I.M.C. No. 309 (fig.) 

As above but legend on obverse enclosed in a pen- 
tagon composed of three interwoven lines. 

51. Date 729 A.H. (wt. 169 grs.}. Goll. H. R. Nevill. 

52. ,, 733 „ (wt. 169*8 grs., s. *7). I.M.C. No. 310. 

53. „ 734 „ I.M.C. No. 311. 

54. „ 739 ,, (wt. 169 grs Thos. No. 170. 

55. „ 741 „ Coll. H. R. Nevill. 


Bllloii. 

56. 

57’ 


727 „ Coll, H. R. Nevill. 

728 „ (wt. 134*7 grs., s. *75), I.M.C. No. 330. 
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58. 

Date 729 A.H. 

{wt. 140 grs.), I.M.C. No. 331. 

59. 

730 

(wt. 140 grs.) I.M.C. No. 332. 

60, 

.. 730 ■ 

with date wlioll;\^ in last line. Coil. 



H. R. Neviil. 

6L 

731 „ . 

(wt. 142 grs.)., I.M.C. No. 333 (fig.). 

62. 

.. 732- 

(wt.- 144 grs.,s. *8). Coll. H. M. Whit- 



tell. 

63. 

.. 734 

(wt. 1.36-5 grs.), J.Al.e. No 334. 

64. 

.. 735 

Coll. H. R. NevilL 

65. 

Til „ 

. . j. 

63 

740 ,, 

■ 5 !■ ' 0 > ; ? 

67. 

741 „ 

(wt. 139 grs., s. *7), Coll. Ht ^l.WhittelL 

68. 

742 .. 

Coll. H. R. Nevill. 

69. 

747 

(wt. 140 grs.. s. *75). .L.M.C. p. 48, 

' No. 2. 



YU. 


, Obv. 

..Rev, 


in circle. 

in {.‘ircle. 





diif 0^^'^ 




vrd 

Billon, 



70. 

Date 725 A.H. (wt. 57 grs.. H- -55) .LM,C, No. 335 


(fig-)- 

■ , ■, . O ■ 

71, 

„ 726 A.H., 

Coll. H. R. Nevill. 

72. 

,, .727 A.H.(wt.. 57 grs., s.'*6).. L.M.C. vSupp. p. 19, 


Xo. 142. 

73. 

„ 728 A.H., 

Coll. H. R. Nevill. 

As above but in place of date on reverse. 

Billon, 



74. 

(wt. 52 grs., s. 

•7), R. B. Whitehead, J.A.S.B. 1910 


No. V. 

VIII. 


Obv. 

Rev. 






c 


JiUJij 



SUlon-, 

75. Date 727 A.H. ,.(wt. 30 grs.). Coll. F. J. Tliaimwala. 

Apparent] j a coin issued in Ma'abar. My 
rendering of the legend on obv. is open to 
correction. I believe Mr. RuiB. Whitehead 
intends publishing the coin. || 
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Obv, 

In a circle. 
J^Ui} 


IX, 


Rev. 

In a circle. 


Billon. 

76. Date 726 A.H. (wt. 57 grs., s. *55), LM.C. No. S37. 

77. „ 727 A.H. (wt. 56 grs.), LM C. No. 339 (fig.). 

78. ,, 728 A.H. (wt. 50 grs.). LM.C. No. 341. 

79. „ 729 A.H., Rodgers’ Cat. p. 94. No. 35. 


Obv. 

J^Uif 

Billon. 

80. Date 727 A.H. 

(fig-)- 

81. „ 732 A.H.. 


X. 


Rev. 


(wt. 56-2 grs., s. -.55), I.M.O. No. 342 
Thos. No. 192. 


Obv. 

In a circle. 
aJJ I 


XI. 


Bev. 

Ill a circle. 

C..*.a5V.X) 

jjl-w 


vr * 

Billon. 

82. Date 730 ' A.H. (wt. 53 grs., s. *55), I.M.C. No. 343 

(fig-) 

83. „ 733 A.H. (wt. 54 grs.), Coll. R. B. Whitehead. 

84. „ 734 A.H., White King Coll. Sale Cat. No. 3164. 


Obv. 

XII. 

Bev. 

In a circle. 


In a circle. 

cXUi 



lJo*}t J 



ah 


vrf' 

Billon. 




85. Date 732 A.H. (wt. 65 grs,, s. -oo). LM.C. No. 344. 

86. „ 733 A.H. (wt. 56-5 grs.), I.M.C. No. 345. 
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im 


87. Date 734 A.H., I.M.C. No. 346 (fig.) 

88. ,. 735 A.H. (wt. 57 grs.), T.M.C' No. 347. 

89. „ 736 A.H., I.M.C. No. 348. 

90. 737 A.H. (wt. 55 grs., s. ’6), Coll. .H. M.WMttell. 

91. „ 738 A.H., I.M.C. No. 349. 

92. „ 739 A.H., Tlios. No. 193. 


XIIT. 


Obv. 


Rev, 

■ i^^asx.0 

and date in Arabic words. 


Billon, 

93. Date 727 A.H., Thos. No. 194. 

94. 730 A.H., Thos. No. 194. 

95. 732 A.H., Coll. .H. E. NevilL 

96. „ 733 A.H. (wt. 55 grs., s. -6), I.M.C. No. 350. 

97. ,, 734 A.H. (wt. 55 grs.), I.M.C. No. 351 (fig.) 

98. 735 A.H. (wt. 54 grs.), I.M.C. No. 352. 

99. ,, 736 A.H. (wt. 53 grs., s. ’55), L.M.C. Snpp.. 

p. 9, No. 143. 

100. „ 737 A.H. (wt. 56 grs.), I.M C. No. 353. 

101. „ 738 A.H., Thos. No. 194. 

102. ,, 739 A.H., Eodgers’ Cat. p. 94, No. 32 [Date 

doubtful]. 


XIV. 


Obv, 

As above in double circle. 


Billon. 

103, Date 734 A.H. (wt. 50 grs., s. 

J.A.S.B. 1910, No. IV. 


Rev. 

In circle, 

vrp 

•6), E. B. Whiteheadj'.: 


Ohv. 




.df 


XV. 


Rev. 

In double circle. 

Margin : — 


Billon. 


Copper. 


Copper. 

107,. 

Copper. 


Copper. 

109. 

110 . 


(\Vt, 52-5 grs., s. *45),, I.M'.C. No. 354 (fig.). 

Bate 7,14 A.H., Coll. H. I 

BNevill. 

XVI. 

Ohv. 

.Rev. 

(louble cirtjle. 

In a double circle 



(Ju 


(Wt. 65 grs., s. '6), l.M.C 

. No. 164 (fig.). 

XVll. 

Ohf. 

Rev. 

\ double circle. 

In a double circle. 






(Wt. -)(> gr.s., .s. -6), l.M.C, 

, No. 365. 

As above but 

ill place o.f 

(IVt. 53 grs., s, -54), Coll. H. M. Whittell. 

XVIII . 

Ohv. 

Rev. 

In a circle. 

1.11 a circle. 

— Jb«N.i JX- 



vr- 4-> . 


Date 730 A.H. (wt. .50-5 

grs., .s. -6). l.M.C. X 

(fig.). 

732 A.H. (wt. 54 

gva., s. '54), L.M.G. 

p. 20, No. 144. 

XIX. 

Obv. 

■y'.,..Rev. ; ■ 

In a double circle. 

^U| 

'■C«'4.api/0 ■, 


^IaJ 


.'Margin 




1921.] Nummnaiic Stip]:)lement No, XXXV. ' ill 
: Copper. 

111. Date 732,. xA.H, (wt. 53 grs., s. -oo). I.M'.C’. No. 368 

(fig-)- 

112. 741 A.H., Coll. H. R. Nevill. 

XX. 

Obv. liev. 

Ill a double circle. lo a double circle. 

. Copper. ■ 

■ 113. (Wt. 5o-5grs., s..*5b I.M.a No. 370., ' 


XXL 


Obv. 


..Eer. 


Copper. 

114. (Wt. 55 grs.), Rodgers J. A. S.B. 1895. Apparently a 
coin issued in Ma’bar. 


XX u. 


Obv. 




(sic) 

Copper. 

115. (s. ‘6), No. 324. 

vStruck: in the name o.f the KhalIfa al Mu.stakfI- 


Obv. 


XXIII. 

yc - , . ' , ■ 

^ -5 AiJf *>1jx 

m.m. 7 (T.ALC.) in last line. . m.m. 4 in first line. 

Mini DehE. 

Gold. 

116. Date 741 A.H., B.M.C. 228 (6g.) 

117. ,, 742 A.H. (wt. 168 grs., s. -8), I.M.C. 315, but 
no mint marks on either face. 

742 A.H. (wt. 169 grs., s. *1), Coll. H. AL Whittell. 


118 . 
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Obverse and reverse arranged in a qiiatrefoil with- 
in a double lined circle and man. ^ on rev. 

119. Date. 743 A.H. (wt. 168 grs.), I.M.C. No. 316, but 

no m. marks. 

120. Date 744 A.H., (wt. 169 grs.), I.M.C. No. 317, no 

man, on obv. 

Mint. Daulatabad. 

omitting before on obverse. 

121. Date 745 A.H. (wt. 170 grs.), Coll. H. Nelson Wright^ 

With Ee verse as above and with obverse of No. 40 above, 
apparently a freak.’’ 

Gold. 

122. Wt. 172*3 grs., Rodgers, J.A.8.B. 1894, No. 22, p. 68 

(fig. pi. V, 22). 

With Reverse as above on both faces. Apparently?' a 
freak.” 

fMd. 

123. Bodleian Library Cat. No. 509. 

As on No. 121 but man. 7 on obv, and m.m. 2 on reverse. 


Silver. 

124. Date 742 A.H. (wt. 161*7 gis.), H. Nelson Wright, 
J.R.A.S. 1900, II, No. 14 (fig. pi. I, 13). 

[Note.— T his cannot be regarded as a silver type, being 
struck from a gold die,] 


Ohv. 

^9 Alj| aiiAiik 


XXIV. 

Rev. 


In a circle, 








Margin: — 


Billon, 

126. 

126. 


Mint 

Date 74-- ■A..H. '(wt.' 143, s. *75), I.Al.C. No., 357 fig. 
„ 744, Coll. H: R. Nevili; „ 
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Mint Daulatalad, 
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Billon, 

127, 744 A.H. (wt. 138 grs.), Tlios, No. 215a. This coin 

lias also date in figures below on Obr. 

As above but margin on reverse reads 


Billon. 




128. Date 756 A.H. (wt. 125*5 grs.). H. Nelson Wriglit, 
J.R.A.S. 1900, No. 17 (pi. I, 14). 


XXV. 


Billon. 


^5 


Rev. 

In circle. 
<3^11 b 


Margin 


129. Date 745 A.H. (wt. 146 grs., s. -7), I.M.O. No. 369, 
fig- 

XXVI. 


Billon. 

130. Date 742 A.H. (wt. 55 grs.), Thos. No 216. 

131. „ 743 A.H., B.M.C. No. 333 (fig.). 

N.B. — Thomas classed this coin as of copper. It is how- 
ever of billon and one in my own collection dated 743 A.H. 
is of nearly pure silver. 

XXVII. 

Ohv. Bev. 

*Ui 

^■/yCoppe/r.V,:' 

52 grs.j 'S.' -5), I.M.G; No. 372.;;; 

As above but m.m. 7 below on obverse and above 
and below on reverse. 
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Copper , 


(Wt. 77 grs.), Rodgers, J.A.S.B. 

:1894 (fij 

XXVIII. 


Ohv. 

Mev, 

Alif 




)}f'^ ij 

vpr 


Copper. 

134. Date 742 A.K., (wt. 55 grs.), TlK)s. No. 217. 

135. „ 744 A.H., Coll. H. R. Nevill. 

StBUOK TllIO NAME OF THE KhalIFA AL HIKIM IL 


XXIX 


Obv. 

Bev. 

In a cine (lie foil. 

In a cinque foil. 


Allf 



J 

A5^i/0 txlA. 

j/ob 


Gohl. 


13B. (Wt. 170 grs., s. 75), l.M.C. No. SIS. 

As above but no marginal 

ornamen tat ion and 

2 on reverse. 


Gold. 


137. (Wt. 168 grs.), I.M.O, No. 

319.'.-', ■ 

XXX. ■ 


Ohv. 

■ it:ev. 

As above but no mar- 

' ' . Lf* 

ginal ornamenta- 

: ■ UjiJf J.4 ' 

tioxL 

iXiA 4X4,5s..f', 

Gold. 


138. (Wt. J69), l.M.C. No. 320 (fig.). 

XXXI. 


Obv. 


in a quatrefoil witliin a In 

a quatrefoil witliin 

circle. 


iOl 

■ 4>.4*5k,f 



jXlU 
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Gold. 

139. CJoIl. Prince of Wales Mus. Bombay. 

Billon. 

140. (Wt. 140 grs.), Coll H. R. Nevill. 

x\s above but with & after on reverse. 

Billon. 

141. (Wt. 141 grs., s.^-65), I.M'.C. No. 360 (fig.). 
x4s above but with 1 after on reverse. 

Billon. 

142. (Wt. 141 grs., s. -65), l.M.0. 'No. 360. ' ' ' ■ 5' 

As above but marginal ornamentation a six«foil, no 

m.m. after on reverse but m-m. 2 on obverse. 

BUlon. 


143, (Wt. 137 grs., s 

. -7), Coll. H. M. Whittell. 

As above but 

in a quatrefoil and » after 

reverse. 

Billon. 

144. (Wt, 55 gr.s., s. 

•55), I.M.G. No. 363. 

As above but / 

i after on reverse. 

Billon, 

145, (Wt. 52 grs., s. 

•52), Coll. H. M. Wiiittell. 

ObtK 

XXXIL- 

Rev, 

In cinquefoil. 

In cinquefoil. 


alif 





Billon. 


146. ((Wt. 140 grs., 1 

5 . -Ti), Coil. T. B. .Horwood. ■ 

Obv. 

XXXIII. 


In a circle. 

ibt 

(m.m. 3.) 


■ jjjwUjulf 

> yois 

(m.m,. 4} ■ , ' 


Billon, 


147. Date 748 A.H. (wt. 135 grs., a.: 6-5), Goll. M 

Whittell. 

148. ,, 749 A.H. (wt. 125 grs., s. •?), I.M.O. No. 473 

(fig-)- 

149. „ 760 A H. , Thos. No. 218. 

160. „ 761 A.H., Thos. No. 218. 
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XXXTV. 


Ohv. 

In a circle. 
<3:1] f 


Jiep. 

In a circle, 
y! 

^U^if 


Copper. 

151. Date 748 A.H., B.M.C. No. 340. 

152. 749 A.H., (wt. 55 grs., s. *50), LM.C. No. 374. 

153. 750 A.H.. Eodgers’ Cat. No. ^4, p, 96. 

154. 751 A.H.‘ Dehli Miis, Cat. 

155. „ 152 A.H., Coll. H. R. Neviil. 

156. 759 A.H., Coll. H R. Neviil fa coin of Firoz 

Shahl. 

156A. „ 771 


Struck in 3iemory of his father Sultar (Oityasu-d-dIn 

TuCiHLAQ. 

XXXV. 


Ohv. 


Rev. 

In a circle. 
ji^A\ y| 

AiUy aIJ }^U f 
Margin : — 

etc. 2s4^s^ 


Mint DatiJaktbnd. 

Gold. 

157. Date 725 A.H. (wt i05‘5 grs.), H. Nelson Wright, 

J.R.A.S. 1900, II, pi. I, 6. 

158. „ 726 A.H. (wt. 173 grs., s. 1), I.M.C, No. 300 

(fig-)* 

159. „ 727 A.H. (wt. 169'2 grs.), H. Nelson Wright, 

J.R.A.S. 1900, II, pi. 1,7. 

Silver. 

160. Date 726 A.H. Coll Mr. Panna Lall, l.C.S. 

As above but only j 

of marginal inscription legible. 

Gold. 

161. Date 73 x (wt, 245 grs.). Thos. No. 178 (a worn 

coin). 
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Mint’ Mulhi'TUmKf. 

Gold, 

161A. Date 726 Rodgers J.A.S.B. 1880 p. 211. 
Silver, 

161B. Date 725 (wt. 171 grs.), Coll. H. R. Nevill. 


XXXVI. 

Obv, 

Billon. 


Rev. 

alif ^U| 
vr A 


162. Date 728 A.H. (wt. 54*5 grs., s. -5), J.M.C. No. 329. 

163. ,, 731 A.H. Rodgers, J.A.S.B. 1883, Xo. 29. 

pi. V- (This date is doubtful). 

164. ,, 734 A.H. (wt. 51 grs.), Tlios., p. 213. 


XXXVII. 


■ Obv. ; Rev. 

In a square with traces In a circle, 

of an outer circle. jfU 


Margin : — 

^ tsjfAssu f 


Gold. 

165. Date 727 A.H. (wt. 173, s. *9), H. Nelson Wright, 
J.A.S.B. 1904, No. 11 (pi. Ill, 1)., 


. XXXIX. — Forcje'd ■ Currency. 
TanJcahs.^' 

Obv. 

In a circle. 

^iLf ^ 


Rev. 
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Margin : 

-(sic) 

Note.— -I ll some cases the year is written 


Mint Tahhigah DeliU. 

Brass. 

166. Date 730 A.H. (wt. 137 grs.. s. 75), I.M.C. No. 375. 

167. 731 A.H. (wt, 138 srs.), I.M.C, No. 376. 

168. „ 732 A.H. I.M.C, No, 377. 


Mint DaruJ-’Islani. 

Brass. 

im. Date 730 A.H. (wt. 141 grs,. s. *8), I.M.C. No. 378, 
170. „ 731 A.H. Dehli Miis. Cat. 

17L 732 A.H. Coll. H. R. Nevill. 


Mint Bara Dliar. 

Brass. 

172. Date 731 A.H. (wt. 147 grs., s. .*75), I.M.C. No. 379. 

Mint Dcera Dakar. 

Brass. 

173. Date 731 A.H, (wt. 138 grs., s. -7), liodgers^ Cat. 

No. 5,1). 90. 

Mint Iqlim LakhnaniU. 

Brass. 

174. Date 731 A.H. (wt. 142 grs., s. *75), I.M.C. No. 382. 

175. „ 732 A.H. Rodgers’ J.A.S.B. 1883, No. 31„ 

pi. V. 

Mint ’Arsa> Satgaon. 

Brass. 

176. Date 730 A.H. (wt.. 143 grs., s. *8), I.M.C. No. 388. 

177. ,, 731 A.H. (wt. 141*5 grs., s. -78), Rodgers' Cat. 

No, 8, p. 90. 

Mint IqUm TiigJiJaqpur, urf Tirlmt. 

Brass. 

178* Date 730 A.H. White' King Coll. Sale Cat. Not 3173. ■ 
.,..179. 73lA.H.v{wt. 140 g,rs.,.s..*.8), I.M.a.,NG:.. J84 

(fig-) 

„ 732 A.H. Coll. R. B. Whitehead. 


180 . 


1921.] Numismatic SuppUment No. XXJl?'. 

Mint TaMitgah Daulatabad. 
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Brass. 

181. Date 730 A.H. (wt. 136 grs.), Thos. No. 195, pi. IV, 

97. 

182. „ 731 A.H. Coll. H. R. Nevill. 

Tanka of /?/<«/ kdnis. 

As above but instead of .J\) on reverse. 

Mint TalAtgdh Daulatabad. 

Brass. 

183. Date 731 A.H. (wt. 141 grs., s. •75), I.M.C. No. 385 

(fig-)- 

184. „ 732 A.H. Coll. H, R. Nevill. 


XL. Nisfb. 


Ohv.. 


a 


Brass, 


Mint Daulatabad. 


Rev. 

Jx5 ^4 


185. Date 730 A.H. (wt. 109‘5 grs., s. -7), I.M.C. No. 389 

(fig-)- 

186. „ 732 A.H. White .King Coll. Sale Cat. No. 3187. 


Ohv. 

cir®3 


XLL Dirhams. 


Rev. 




ssiAftUj ; 

Mint Daru Rmulk DehU. 

Copper. 

. 187. Date 730 A.H. (wt. 60*5 grs., s. -65),' Rodgers^ Cat*, 
p. 92, No. 20. 


XLII. 


Ohv, 




Rev. 

i 

I, 

■ Aj;I 4AA*«»' jj ; 
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Mint Hazrat DehM. 

Copper, 

188. Date 730 A.H. (wt. 82 grs., s. -55), I.M.C. No. 390. 

189. „ ,730 A.H, (wt.- 80*5 grs.), LM'.C. ,No. 391 

(date in one line). 

190. ,, 732 A.H. I.M.C. No. 392. , 


Mint DaruA'Mulk DeJiE. 

Copper, 

191. Date 730 A.H. (\vt. 81 grs., s. '65) I.M.C. No. 394. 


Mint Daru-hlslmn, 

Copper. 

192. Date 730 A.H, (wt. 83*5 grs., s. -6), I.M.C. No. 395 

(%•)• 

M i ut Hap'al I) aula iabacL 

Gopper. 

193. Date 730 A.H. (wt. 79 gr.s., 8. (i) l.M.C.'No. 396 (fig.) 

XLIII--A '‘Fourth’’ (Quarter Tankah). 

Ohv. Rev. 

In a double circle. In a double circle. 

0s4.3Cv..<> 

1. ^ 

vr* 

Gop'per. 

194. Date 730 A.H. (wt. 67 grs., s. -6) I.M.C. No. 397. 

195. ,, 730 A.H. (wt. 70) I.M.C. No. 398 (obv. differ- 

entlv arranged). 

196. ,, 732 A‘H. (wt. 68 grs.) I.M.C. No. 399. 


XLIV.—HashtkInIs. 

Ohv, Rev, 

In a double circle. In a double circle.. 

, . ■ ^ .. 

Copper, 

197. (Wt. 56 grs., s. *5) I.M.C. No. 401. 


1,921.] 


Niimis^matic Bupplement No. 
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XLV. Do-KAisfl's. 


Obv. 

In a circle. 


Bev. 

■ In a circle. 






Copper. 

198. (Wt. 35 grs., s. *45) I.M.C. 

No. 403 (fig.). 

xLvi; 

Obv. 

" Bev, 

In a square within a circle 

111 a circle. 

ornaments in segments 

C5'* 



Ornament below. 

Copper. 

199. (wt. 50 grs.) Rodgers, J.A.S.B. 1886 No, 30, pi. ’ 

[Reading of obverse is doubtful.] 

XLVIL— Jaitil. 

Obv. 

Bev. 

In an octagon within a circle 

In an octagon. 

on which are 8 loops. 

A- ■ 


A’*'”* . 

Copper. ’ 

200. (Wt. Sr? grs.) Rodgers, 

J.A.S.B. 1886 , No. 

pi. IX. 


XLVIII. 

OhtK 

Bev. 

In a circle surrounded by an In a circle surrounded by 

outer circle of dots. 

outer circle of dots. 


^iUf . 

Copper. 

201. (Wt, 74 grs.) Thos No. 207 




Obv, 

Bev. 


- ^IJsl 


V ^ ♦ A4asxx) , , 
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Copper. 

202. Dates 730 A.H. (wt. 113-ogrs. s. -eo), I.M.C. No. 386 

(fig.). 

203. ,, 731 A.H. Rodgers, Oat. p. 03, No. 24. (Date 

doubtful). 


Obv. 
iiJ( lyibi 

Copper. 

204. Bate 730 A.H. 
'205. ,, 730 A.H. 


L. 

Mev. 

l.A»J 

(wt. 112 grs. s. -7), I.M.C. No. 388. 
(wt. 110 grs. s. *72) Coll. H. .M'. 


Whittell (with for Jjij). 

,, ■ 730^ ^ A.H. (s. *65), B.M.O. No. 311 , 
differentljr arranged). 


In 


Copper, 

207. 


Obv. 

IMv. 

double circle. 




(jUi 

y 

around. 

jjDAAXjj JjAAJ 

... 

A4.3JU/0 

(Wt. 66 grs. s. 

•6) I.M.C. No. 400. 


Coins struck by GhiIsu-d-dIn Bahadur Sh1.h of Bengal 

IN THE NAME OF Mu.HAMMAD BIN TtJGHLAQ. 


LIT, 

Odv. 

In square within circle. 

x\ i 

Margin 


. Mm. 

In double square. 
^ Livxif 

^ikUf 


1921 .] NimiismctUc SiqypUment 'No, XXXV . 153 

Gold. 

208. Date 728 A.H. (wt. 165 grs-, s. *9h J.A.S.B. 

X?I, p. 699. 

Silver, 

209. Date 728 A.H. (wt. 140 grs.), Tlioiiias Xo. 186. 

210. 728 A.H. (wt. 165-5 grs.), Coll. H. R. XevilL 

[v. also J.A.S.B., N.S. XVI, p. 700]. 

Coin Legends. 

1. Tile Kalima or Muhammadan profession of faith. 

There is no deity but God and Muhainiiiad is the apostle 
of God. 

The warrior in the path of God. 

20. Mi I 

Struck in the time of the servant, hoping for the iiierev 
of God. 

31. f 

In the time of the servant, the one who trusts in the help 
of_God. 

32. The Azan, the Muhammadan call to prayer 

I testify that there is no deity but God and I testify 
that Muhammad is his servant and apostle. 

The one who trusts in the support of the mtircifuL 
40. ^ ^bf j 

God is the rich and you the poor (Quran XLVIR 40). 

A- 

In the time of 

49. 

Reviver of the laws of the last of the prophets 
The fortunate the testifier 

The supreme Sultan, the lord of victory, the umniticent. 

JiUJi 


7(b 
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'80. 

May his Sovereignty long continue. 

85. ^ 

Dominion and greatness are of God. 

9.3. 

The bountiful . 

106 . Mil Jis 
The shadow of God. 

107. 4-; ' 

Sufficient is the Lord. 

114. 

The religious chief, 

111). ^lib I imS^ ' 

aijf Al 

In the time of the religious chief al Mustakfi Billah tlie 
commander of the faithful Abiial rablhiSulaimantmay 
God perpetuate his Khallf ate. 

125. adJf 

The religious chief the supreme Ivlialifa of God of the 
two worlds (heaven and earth). 

182. Mif 

God the sufficient. 

136. AiLo dhL 

May his kingdom be perpetuated. 

157. 

The champion. 

May God illumine his testimony. 

165. 

Supporter of the commander of the faithful. 

166. g^lht ^Usl ^X3 

He who obeys the vsovereign, truly he obeys the merciful 
one (God). 

This tanka is sealed as oui'rent in the reign of 

184 . 

This half-piece was struck. 


1921.] 'NumimuiUc Supplement XXX V JM 

Minted as a legal dirham. 

Struck as a fourth (quarter tankaJi). 

Legal eighth [of a fcmkah]. 

The equivalent of one thirty-second [of a tcmkah]. 

^Vx/o j/o^\ 

Obey God and obey the prophet and those in aiithorit\' 
among you (Quran IV, 62). 

Sovereignty is not conferred upon every man some (are 
set over) others (Quran IV 62) 

C'oined money lawful. 

Reference. 

I. M.C. = Catalogue of the Coins in the Indian Museum, Calcutta, 

Vol II, by H. Nelson Wright, Oxford, 1907, 

'White King Sale Cat. = Collection White King. Troisieme par • 
tie. Vente a Amsterdam le 26 Jiiin 1905. . . .soils 
le direction. .. .de FExpert J. Scliiiiman. 

Thos. = The Chronicles of the Pathan Kings of Dehli by Edward 
Thomas, London, 1871. 

J. R. A. S. = Journal of the Royal Asiatic vSociety, 

J. A. vS.B. = Journal of the Asiatic Society of Bengal. 

L.M.C. = Catalogue of the Coins in the Government Museum, 
Lahore, compiled by C. J. Rodgers, Calcutta, 1891. 
Rodgers Cat. = Catalogue of the coins collected by Ohas. J. 

Rodgers and purchased by the Government of the 
Punjab, Part II, Miscellaneous Muhammadan Coins, 
Caicotta, 1894. 

B.M.C. = Catologue of Indian Coins in the British Museum. 

The Sultans of Dehli, by Stanlev Lane-Poole, London, 
1884. 

Bodleian Library Cat. = Catalogue of the Mohammadan Coins 
preserved in the Bodleian Library at Oxford by 
Stanle}’' Lane-Poole. Oxford, 1888. 

Dehli Mus. Cat. = Catalogue of Muhammadan Coins in the Dehli 
Museum of Archaeology by R. B. Whitehead. 

Bleazby Sale Cat. = Catalogue des collections remarquables de 
M. Geo. B. Bleazby .... vente a Amsterdam aux 
bureaux de FExpert J. Schulman, Janvier 1913. 


188. 

194. 

197. 

200 . 

203. 

207. 
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A.lI.=:Hijraera... 

M. M. = Ormament [mint-mark]. 

N. S. = Niiinismatic Supplement to J.A.S.B. 

PL = Plate. ' 

Fig, = Figure. 

Obv. = Obverse. ' 

Rev. = Reverse. 

Coll. = Collection. 

Wt. = Weight. 

S. = Size in inches. 

Grs. = Crains (Troy). 

. H. M:. Whittell,. 

Jia/or, LA, 

Note.— M ajor Whittell left India after the above paper was 
set up in type. It has therefore not had the advantage of 
revision b}^ him. Mr. Nelson Wright and Colonel Nevill have 
kindly gone through the list and made a ff3\v necessary correc- 
tions and additions. 

Editor. 

221. Coins oe the Pathan Kings of Dehli. 

GhidsunLdhi dBiyhlaq I . 

In continuation of the good work begun by Major Whittell, I 
have endeavoured to catalogue the known coins of the father 
of Muhammad bin Tiigldaq, and in a further paper to describe 
all those issued by the successors of that remarkable monarch, 
so far as records are available. This is intended as a contribu- 
tion to the material required for the ultimate compilation of a 
corpus of the coins of the so-called Pathan kings of Dehli. It 
is not professed that the lists are complete or exhaustive ; but 
one of the objects in view is to draw the attention of collectors 
to possible omissions, in the hope that tliej^^ will supply 
defects and thus facilitate the attainment of the eventual aim. 
Moreover, well explored as has been the field of Pathan numis- 
matics, it is certain that much remains to be discovered. There 
are many gaps yet to be filled, and there is still room for 
research. The strange fact is obvious to every collector that 
prized acquisitions more often consist in representatives of new 
and unexpected types than specimens of well-known rarities. 

In the case of 6hiasu-d-din Tughlaq the coins present few 
peculiar features. There are no billons of high value, certainly 
none of a higher denomination than one-eighth of a tanka, no 
small f^ilver pieces are known and minute billons are conspicu- 
ous by their absence. The paucity of small change, in fact, 
contrasts remarkably with the abundant issues of his son, and 
still more with the comprehensive coinage of Firoz Shah. 


1921.] ^'umisniaMcSup])kmeniNo.XXXV. 
aolcL 

L Wt. 172-4 grs. ' [B.M.C., No. 237;i 


Obv. 


Rev.' 

fjfAX t 


Margin : . . , .aOf Hu).a 

This . coin, described by Thomas as **/ the -'most' ciirions 
hybrid piece in the entire series/Ms obviously struck from.,. a 
new obverse die and an obsolete reverse stamp of ’ Alan -d- din 
Mulnaminad. Unfortunate] 3 ^ the margin fails to show the 
date ; but the coin is clearly a freak and cannot be regarded 
as a normal issue of Tu gh laq. 

2 . Wt. 170 grs.j s. . 1 „ Mint Dehli. Dates ob.served, 720 
721, 722, 723, 724, 725. [B.M.C., No. 238.]', ■ 


Obv. 

in double square. 


Rev. 
ill circle. 


55 1.x 

;lkUf 




3. 


yj 

.n (rev.) : 

\¥t. 170*1 grs.,'s. 1. ■■ Mint Darii“Msla,m, 

■ [LM.C.,,No. 217.] 

Obv.' . . . 

in single .square. • 

. , ; j^hkJi yl , ■■ ■, 

■ ' ■ Margin ■(rev.) 

Dated muhars of this type are rare. The die is usuall}' 
too big for the coin, and the margin merely shows a ■ portion „ 
of the legend. Mr. H. Nelson Wright has a specimen of 724 H, 
4. Wt, 170 grs., s. 1 . Mint Qila Deogir. Dates 721, 722, 
H. ' [J.A.S.B., 1886, No. 3, p. 186.] 


■Rev. .. 
in circle. 
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Ob\^. Eev. 

ill single square. in circle. 

C.*: ^ ^ ^ bi I d;Ljj j ! 

j — ilajiyf 

Margin (rev.) : 

Xo other dates Init 721 and 722 are loiowii. Deoglr 
remained in the hands of his son till the end of his reign, so 
that there is no reason to suppose that the mint ceased to work, 

5. tVt. 171 grs., s. 1. Mint Mulk-i'Tilang. Date 724. 

Obv. Rev. 

circle. 

^kU\y\id}l 

Margin (rev.) ; 

I i. romaikable and handsome coin has been long known 
mit the full margin is seldom seen. I have a perfect specimen 
m my own cabinet. The mint is the country of Telingana and 
he com was probably struck at Warangal afterwards known 
as bultenpiir.^ The only known date is 724. A silver tanka 
ut tins mint m my possession was struck posthumoiisiv by 
Muhammad bin Tughlaq in 725. ‘ ' 

Silver, 

6. Wt. 171 grs., s. L 
72D 722, 723, 724, 725. 

Obv. 

in double square 


Mint Dehli. Dates observed, 720, 
■Rev. 

"in "Circle. , 

Margin (rev.) : 

^ wWf' HbA 

7. Wt. 2 grs., s. 'IS. MintDeogir. Date 721, 

[Thomas, No, 160.] 


1921.] 


Numismatic Supplement No, XXZF 


159 


Obv. 
as in (6). 


Margin (rev.) : 


Rev, 
as in (6). 






No other date has yet been observed. The coin is verv 

rare much more so even than the 

b. Wt. 168-4 grs., s. 1. Mint Daru-I-Tslam. Date 724 

[J.R.A.S., 1900, p, 77-5.1 
Obv. Rev. 

in single square. in eireje. 


^jUl( 


J UiMf dsk-c 
Margin (rev.) : 




Tliis is the onlj^ date known. The coin would have to be 
very large in order to show the complete margin. 


Billon* 

9. \¥t. 56 grains, s. 6. 
724, 725, 726, 727. 

Obv. 


Dates recorded, 720, 721, 722,723, 
[Thomas, No. 164.] 

Rev. 

JUI 

vr* 


These coins have a high silver content and probably 
represent one-eighth of the tanka. The oiilj^ remarkable feature 
is that of the posthumous dates, Thomas considered these 
the work of an ignorant artificer. Mr. Nelson 'Wright inclines 
to this view, as coins are found bearing the dates 716 and 
717 as well as 726 and 727.” [I.M.C. VoL 11, p. 49.] 

10, Wt. 56 grains, s. 65. Dates recorded 720, 721. 

[Thomas, No. 163.] ■ ■ 

Obv. Rev. 


Margin : m WR I 


in Circle. 


Only two dates are known. These coins contain less silver 
than No. 9, and may be regarded as one-sixteenth of the Tanka, 
11. Wt. 56 grains, s. 6. [I.M.C. No. 296.] 
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Obv. 
ill ^\LU\ 
UidJi 


Rev. 

in double circle. 


^tkU 


M^argin : , . . a)'>- 

The marginal legend ■ of these coins has yet to be reach 
Probably it contains a date in addition to the two words given 
above, the reading of which is coniectiiral. I have examinee! 
a large number of specimens, but have never yet found one 
with sufficient margin to afford a safe guide. 


Wt. 70 gr3.,s. 6. 

Obv. 

I>il (Sbi 

Wt. 62 grs., s. 05. 

Obw 

UUi| 


12. 


[R. B. Whitehead.] ' 

' Rev. 

[Laliore Mus, Oat, p. ,137.] 
Rev. 

Mr. .Rodgers classifies these as South Indian coins. 

14. Wt. 56 grs., 8. 5. [Thomas, No.' iOo.] 

Obv. ' Rev. 

Jii-w 

The weight of these coins varies greatly, from 45 to 56 
grains : but obvioush^ they are intencled to be pieces of 32 
raiis or 56 grains. 




Simla, 1920 


H. Nbvill. 


222. Coins of the Pathan KinGvS of Dehli. 

Firoz Shah and the later Tughlaqs, 

In this field a large advance has been made since Edward 
Thomas published his Chronicles. There are yet many dis- 
coveries to be made. Firoz: Shah reigned for nearly forty 
years, but so far only three of his rupees, and these of a single 
year^ and type, have come to light. The earliest dated coi.n 
of his is a gold piece of 757 H. and apart from this no earlier 
date is known than 759 H. ; a fact which supports the theory 
that Firoz continued to strike billons in the name of Al Hakim 
Abu-i-’Abbas Ahmad, similar to those of his predecessor, for 
the first seven years of his reign. In the case of other rulers. 


1921 .] 


Numismcitic Swp^ement No. 
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we have still to see a muhar of 'Aia-ud-dia Sikandar^ and 
rupees of the same short-lived ruler, as well as those of Abil- 
bakr, Tii^laq 11 and Zafar ; while in other directions surprises 
may yet await us. 

I. Gkiami’d'dln Malmiud {Preienier), AM^ 

The supposititious son of Muhammad bin Tiighlaq, placed 
on the throne with the best of intentions, but with disastroiig 
results, by Kliwaja-i-Jahan during the absence of Firoz Shah in 
Sind, appears to have struck gold in large quantities, for his 
coins, despite, the shortness of his reign, are' relatively common. 
No silver, billon or 'copper coins of this pretender have come, 
to light, but their discovery might well be expected. 

[B.M.C., 342.] , 
Rev. 

Vdf 


1. A.H. 752 {wt. 170 s.*775), 
Obv. 


11. Flroz BMh, 

Few additions have to be made to the list of coins attri- 
buted by Thomas to Firoz Shah. No new gold types have 
come to light, but the silver tanha, the existence of which was 
not credited hj Thomas, has been found, and there is no 
ap|)arent reason why other specimens corresponding to all the 
known types ill gold should not be discovered in due course 
In billon the list remains practically unaltered. Specimens of 
the minute coin illustrated by Thomas (No. 232) have been 
found, after the lapse of many years; while in copper the 
main addition is that of the heavy jaitil, published for the first 
time by Rodgers in his catalogue of coins sold to the Punjab 
Museum. 


(Md. 

A. With the name of AbuT-’ Abbas Alnnad Khalifa. 
1. No date, no mint (wt. 170 grs., s. *85). 


01 )v. in eight-foil. 

ciijfcishx 


fI.M.C., No. 407.] 
Rev. in eight-foil. 

' [Thomas,^ No. '223.] 
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B. With the name of Abu-l-Fath, Khalifa. 

2. No mint, no date (wt. 169 grs., s. *85). 

[LM.C., No. 410.] 


Obv. 

mj t JS 

^xxi\ ^Ullf ^5 

alj I j I ^ih ) f y t 


Rev. 

jX'Ol «JlAs*i 

[Thomas, No. 225.] 


Note. — These coins differ widel^y in size and execution. 
In some the area is large and in others it is small, while the 
legend is sometimes in fine delicate script and sometimes in 
broad and comparatively coarse lettering. 

3. Mint Hazrat Dehll, with date in margin. The onlv 
recorded dates are 757 H.(B.M.) and 759 (LM.). Wt. 170 grs.‘, 


s. *9 


Obv. ill circle 

r'^ 


cDf 

/-j-i 
^Xij( 




[IM.C., No. 408.] 
Rev. 


Margin * ^ ^ 

[Thomas, No. 224.] 

4. Variant of No. 3. [B.M.C.]. 

Obv. Rev. 


0‘>I^ 

Margin: illegible. 


as (3). 


C. With the name of Abi ’Abdullah Kliailfa. 

5. Mint Hazrat Dehll, with date in margin. Known 
dates are 766 (LM.C.) and771 (H. R. Nevill). Wt. 169*5 grs. 
*85. ■ [LM.C., No. 41L] 


1921.] 


Numimnatic Supplement No. ZZXF. 
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Obv. in circle. 

J.U 


Rev. 

SI 

.4 

^Akl^h 


Afnr^ill * ^ (J^jj^dsaro ^^A3k&Jf 

[Tlionias,..No. 22C1] 

Note. — In the coin of. 771 H. the obverse is differently 
arranged thus : — 

UJ 

L**^ (5 li I 

aliSla. 


Margin : j j 

[The being omitted.] 


D. Without the name of a JQiallfa. 

6. No mint. Recorded dates 785 (I.M.C.) 786 (H. R. 
Nevill), 787 {R. B. Whitehead) 788 (B.M.), 789 (I.M.O.) 

Wt. 173 grs., s. ’85. [I.M.C., No. 412.] 


Obv. 


Rev. 


v.^jb 

■ V Aa 

[Thomas, No. 227.] 

'■" .Silver. 

Type C. W^ith the name of Abi 'Abdullah Kiialifa. 

7. Mint Hazrat Dehli, with date in margin. Wt. 170 
grs., s. 1, date 773 H. (H. R. Nevill). 


Obv. in circle 
XI tr*; d 

(L5^^ V t ^ 


Rev. 

St J.kUi 


'Margin : j ^ , 
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Billon. 


{a) Large bilious, weight from 13S 

► to 143 grains,'' size' 

circ. *76. 

. . ;■ 

8. Mint Hazrat Dehli, date 759 on reverse. 'F' 2 ‘c?e 

1900, p. 488 (H. Nelson Wright). 


Obv. 

Rev. 



ijjjy f 





Vd q 

9. Mint Hazrat Dehli, dates 759, 

760, 761, 762, „763^ 

764, 765, 766,' 767 also 827. 828, 830. 

[Struck, by Mubarak. 

Shah.] 


Obv. 

Rev. 


Uo j ^ 



V (5 ^ 



[Thoma>s, No. 228.] 

10. Mint Hazrat Dehli, dates 765, 

766, 767, 768. [One 

specimen 868 (!) ] 


Obv. 

Rev. 


slA 



V *1 a <3:l5^=w 


Note. — In this type the tail of the 

ye strikes obliquely 

across the toe and alif of Sultani.’’ 

* 

11. Mint Hazrat Dehli, dates 768 to 784 inclusive. Also 

816, 817, 820, 824, 825, 828, 830 (struck by Daulat Khan 

Lodi, .Siizr Khan and Mubarak Shah.) 


Obv. 

Rev. . 




j A -i 


/Italy* 



12. Mint Hazrat Dehli, dates 784 to 790 inclusive. 

Obv. 

Rev, 




V /) p 



.oj.iNiftapt.ji.'''' 


[Thomas, No, 230,] 
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13. 


Mint Sahat-i-Sind, no date. 
Obv. 


R,eT, 

Jl — 

A. i»i« J luJi* 


(h) Billons of 56 grains, s. *55 circ. 

14. No mint, with name of Ab5*l-F4bbas Abmad, 

Obv. in six-foil. . Rev. in six-foil, 

^ { (ill., i Ji2.1y*A> 

[Thomas, No. 235.] 

No mint, with name of Abii-i-Patli. 

Obv. in circle. Rev. in circle. 

AAjjiaaJf jjlA 


15. 




liilf 




ci# ^1^ 

[Thomas," No. 229.] 

Note. — A variety has above 

16. Mint Hazrat Dehli, dates observed 759 (E.M.) 762. 


Obv. 

If 

J 

17. Mint Hazrat Dehli, no date. 
Obv. in circle. 

iiki-5H2w. 1. '» i 

18. Mint Hazrat Dehli, no date. 

Obv. in eiroie. 


■ Rev, ■ 

ikUJt 

vnr 


Rev, in circle 
.ilhl 




as in No. 10. 
Re V.,: in. circle. ■ 
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19. Mint Hazrat Dehli, no date, with name of Abil 
''Abdullah. 

Obv, Rev. 


gj 


«U 3, 




(c) Billon of 84 grains, in name of Abu-l-Fath s. *6. 
20. [Thomas, No. 236, No. 460.] 

Obv. in circle. ^ Rev. in circle. 






UkU 

[Thomas, No. 236.] 


(d) Billon of 49 grains, in name of Abiid-Fath. 
21. [Rodgers, J.A.S.B., 1894, No. 2, p. 65.] ' 


Obv. in six-foil. 

A star above 

(2) Billon of 35 grains, 

22 . 

Obv. in circle. 

(Llial'.w 


(/) Billon of 17*5 grains, 
23. 

Obv. in circle 

. ' ■ ■ 


Rev. in six -foil. 


Rev. in circle. 


[Thomas, No. 231,] 

Rev. in circle. 

[Thomas, No. 232,j 


Copper, 

{a) Large copper jaitil^ mint Dehli, circ. 140 grs. 
24. [P^odgers, Lahore Museum Cat., p. 98,] 


Numismatic BiippUment No. XZXF. 


Obv. in circle. 


Rev. in circi 




{h) Smaller copper, mint Dehli, circ. 70 grains 


Obv. in circle. 


Rev. in .circle. 


[Thomas, No. 233.] 

These coins differ greatly in size, shape and appearance. 
The earlier issues correspond more closely to the earlier billon 
types, while the latest are crude, and at once suggest the type 
shortly afterwards adopted by Hoshang Shah of Maiwa. 

26 A similar coin, but in double circles, possibly pos- 
thumous. [LM.C., No. 455.] 




(c) Copper coins of 56 grains, mint Dehli. 

27. No. 45. s.*5. 


(d) Copper coins of 35 grains, mint Dehli. 

28. . ■ ■ ■ ■ 

Obv. Rev. 


[Thomas, No. 234.J 

U) Posthumous copper coins, dates recorded 799, 800, 
818, 820, 821, 822, 823, 824, 825, 826, 827, 828, 829, 830. 

29, 8. *5, average weight 68 grains. 
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Obv. 

Rev. 





i 

A f A 


tki. 


[Thomas, No. 239.] 


Note.— -It would appear that some of these coins were 
struck ill the days of Slahmud Shah. Thomas ineiitions 
lai'ge biiioiis of the type No. 11 of the ^^ears 791, 799 and 800. 
These cannot be explained, but it is clear that after the death 
of Mahmud the coinage of Fitoz Shah and Muhammad, the 
latter in silver, was utilised until Mubarak began to issue 
coins in his own name. 


ILL Fath Khan Flroz Shah, 


It now seems clear that Firoz Shah, in granting the 
insignia of sovereignty and the right of coinage to his eldest 
son, Fath Klian, did so by virtue of his appointment of that 
prince to the viceroyalty of the eastern portion of his domi- 
nions. In this way^ Firoz originated the separate principality 
known as the Iqlimu-sh- sharq, which not long afterwarcls 
became the independent kingdom of Jaunpur. It is certain 
that the young prince resided for a time at Jaunpur, but it is 
by no means proved that this city^ was the capital of the 
viceroyalty, and a tentative reading of the coin in the Indian 
Museum suggests that Patna was at first intended to be the 
headquarters. Thomas states that Fath Klian was given regal 
powers in 760 and that he died in 776. The latter date is 
certainly incorrect. The only known date on any of his coins 
is 761, so that there are no means of proving the date of his 
death by^ numismatic evidence. 

Gold, 

1. A.H. 761. Mint, Iqlimu-sh-sharq (wt. 170 grs., s,-9.) 


Obv. in circle. 

alJb 


Rev. in circle 

isl-w 

J4ik idJi 


Margin: J ls 

■ ■ . . . ■ 

This legend is taken from a coin in my own collection. 
M.r. H. Nelson Wright and Mr. R. B. Whitehead have others, 
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but in the case' of my. coin the execiitio,ii is remaikably good, 
as fine as that on any coin of Muhammad ibn Tug] dag, and 
vastl}' superior to that of other gold coins of 'Fath lyiiaii that 
I have seen. Thomas deseribes his ciirrenicy as proviiiciai in 
appearance and experience bears out' this verdict : but it 
would seem that the issues degenerated unless this particular 
piece was struck as a specimen by a craftsman from the 
impcnial capit.al. 

2. A.H. 761. Mint (?) Shahr Patna. ; [I.M.G., Mo. ,462.] 
Wt. 169*2 grs., s. *8. 

Ob V. in circle. Rev. in double circles. . 






abb MCt 

c 

JH£ Tij! 



a star above 

Margin : j ixw [Tentativ 

i;eading.] 

3. Date and mint illegible. 

[Rodgers, J.A.S.B., 

1886, No., 3, p. 186,] 

Wt. 170 grains. 

Obv. in circle. 

, , Rev: ' 

pU Jt 


aiJi tAAJ: 




cfcAS llcv 3.1::^ 

aJJt 


Margin 5 ..... 

This remarkable coin is manifestly later than the others. 
It must be later than 763 H. and it might be urged that owing 
to the elaboration in the title of the prince, his viceroyalty 
had been changed for that of the western provinces, a charge 
which was unquestionably held at one time by his younger 
brother Zafar. The coin passed into the possession of General 
Cunningham and 1 have not been able to trace its present 
whereabouts. 

Billon. ■ 

These coins are of two denominations only, one being a 
large billon of some 140 grains and the other a small coin of 
the usual 56 grains or 32^mj5i type. The variations are unim- 
portant. 

4. Wt. 142 grs., s. -7. [I.M.O., No. 463.] 
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Obv. 

Rev. 

(.u ill ^,<,3 

Jilei 

^^Aia54*J( jfAaof 



iiJi Ja. 


a-IH:., 

5. Wt, 142 gr.s .5 s. * 7 . 

[I.M 0 ., No, 

Obv. 

Rev. 

r‘"= »' w» 


as in 4. 

Alif 1^X5 

fi'. Wt. 139 grs. 

[Tbomas, No. 

Obv. 

Rev. 

as in 5. 

aJ (J^is cioa. 

2 fC^iib 

7. Wt. 51 grs., s. 'So. 

[I.M.C., No. . 

Obv. 

Rev. 


2 ( 1 .m 

J f jr ^'0 1 

3 j^} ^yl»35.Ij 

j.jI 

(J3i.liAll| Ja 



jf 

S. Wt. 55 grs., s. * 55 . 

Obv. 

Rev. 



as in 7 , 


Qhiasu-d-din Tuc^aq ihn Path Khan Flroz Shah 
A.H. 790 — 791 ' 

1*liG li 0 ir to til© throii© of ^*11*07 

.slablMed himaeH i„ Deht after L 

m oppoa,t,„„ to h., uncle Mul,amma<l, who for cometime had 
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' lield the office of prince regent. His reign , was short, less tliaii 
tw^o years in duration, but the number and variety of his 
coins is reiiiarkabie. No silver pieces have yet come to light, 
and his gold is extremely rare. He- was assassinated by the 
partisans of his uncle Zafar on the 21st of Safar A.H. 
791. 

Gold. 


I, Wt. 169*2 grains, s. *8 

. [Rodgers, J.A.S.B., M894,, Pt. I,,p. 67.] 

Obv. in circle. Rev. 


ilt 



j Uijf 




^L-kL. 



Margin (read from outside) 

: . , 

Billon. 


2. Wt. 164 grs.. s. *8. Dates 790, 791. 


[Thomas, No. 251.,] 

Obv. 

Rev. 

. ih.i^ 

Cmm^ 



j ii 


V <1 * ' ■ 

B. Wt. 72 grains. Mint Dehli. Date 790. 


[J.R.A.S., 1900, p. 489.J 

Obv. in circle. 

Rev. 

alJf 




: . ... , 


Margin : <^1^^ 

t »*■> .i'lilX 

Note. — T he larger size in 

' this tvpe has not vet been 

found, but its issue may be presumed on the analogy of the 

billon of Muhammad ibn Piroz. 


4. Wt. 140 grains, s. *7. Mint Dehli. Dates 790, 791. 


[Thomas, No. 250.] 

Obv. 

Rev. 


(3^1^ 

Ail f i>Ai? 


V <1 « 
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Wt. 80 grains, s. ‘6. No date or niint. 


Obv. 


[Thomas, No. 252.] 
Rev. . ' 


6. Wt. 55 grains, s. ‘5. Delili, no date. 

[J.A.S.B„, 1894, No. 2, p. 70.] 

Obv. Rev. 


^ A/Cj 


^1x3 


7. Wt. 53 grains, s. 5, No mint or date. 

[Lahore Mus. Cat., p. 102.] 


Obv. 

ASld2c\.J{ 
<}:JUf jJ} 


Rev. 

^iikXw 


S. 


[Thomas, No. 254.] 
Rev. 


xU ^i.x3 


Wt. 50 grs. Date 790. 

Obv. 

vP 

aOI 

* 

Copper. 

9. Wt. 70 grains, s. 'o. Mint Dehli. [Thomas, No. 254.] 

Obv. Rev. 

10. wt, 66 grains, s. -5. Mint Dehli. 

[Lahore Mus. Cat., p. 102.] 
Obv. Rev. 

ithU 

11. Wt. 35 grains, s. *4. Mint Dehli. 

[Lahore Mus. Cat., p. 102. J 


cXLlfjif c> 


1021 .] 


Numismatic Siip'plement No. Z.ZZF, 


17S 


Obv. 

Rev. 

jjU 





F. Firoz 8hah Zafar ibn Firoz Shah, A.H. 791. 

There is nothing to prove the assumptions of Thomas 
that Zafar, the second sen of Eiroz, was associated with his 
father in the kingship; but coins show clearly that a king 
stjded Eiroz Shah Zafar, son of Eiroz Shah, ruled' in Dehli in 
791. The inference is that this Sultan, who ^vas the father of 
Abubakr, reigned for a short period and died, being succeeded 
b}" Abubakr in the same year in which he came to the throne. 
I have discussed this question alreadj^, and see no reason for 
departing from the order of succession here adopted. The 
coins of Zafar are varied and numerous. No silver piece has 
yet been iiiiearthed, but this and other types may fairly l>e 
expected. 


Gold. 

I. Wt. 169 grains, s. *85. 
Obv. in circle. 

alJf 


Mint Dehh. Date 79 L 

[H. E. NevilL] 

N ’ Ecv. 

^1=^ Jf! 

^IkUf ' 


Margin (read from outside) : \ 


Billon. 

2. ' .Wt. 165 grains s. *8. 

■ 7 ' 'Obv.' 

3. Wt. 140 grains, s. *7. 

Obv. 


Date 791. 

[Lahore Mus. Cat., j?. 100. j 
V '.Rev. 

(.../lb 

■ vs I , 

Date 791. Mint Delhi. 

[Thomas, . No. 247.]., 
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Wt. 140 grains, .s. . *7 . Mint Delili, No date. 

[Thomas, No. 246.] 
Obv. Hev: 


j .^.^1 




ji 


- 


o. 


Wt, 110 grains, s. *65. Date 791. 

[J.A.R.B., 1880, No. 2, p. 83]. 
Obv. Rev, 

in square. 




V<1 


In margin : 


Note. — The marginal legend is differently arranged in 
different coins, being some times on the top, and sometimes 
on the left. 


6. Wt, 80 grains, s.*6. 

Obv. 

vv> 

AJlit 

7. Wt, 73 grs. (worn). 
Obv. (in circle.) 

SJJ 

^iif 


Margin: 

8. Wt. 55 grains, s. *55. 
Obv. 

aiidasdl 

UJ '■ 

al!f M jjj 


[Thomas. No. 248.] 
Rev. 


ii 




) 

[R. B. Whitehead.] 
Rev. 






i^,ji 

[B.iM.a, No. 39.] 

Rev. 


1:921.] 
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Wt. 55 grs., s, -oS, 

Obv. - 

-h* 

j _5 j*'^* 

Note. — The date on this coin is uncertain. 


[Lahore Miis, Cat., p. 100.] 
Rev. 

vq • 


Copper. 

, .TO. 


Wt. 130 grs. [Rodgers, J.A.S.B., 1896; No. 2, p. 271.1 


Obv. 

'■/Rev, , 


}U j, 

j I 



L5 . ■ 


-ic' 


■ vyf 

Note. — This is not a' copper type, 

iinu,si:ial as it 

present whereabouts -of the coin is- unknown. 

V' IL Wt. 110:grs,:S. •a.--' 


, Obv.' ■', ■ 

/:, Rev. ■ 

, 'ill circle. 



aJlif Axe 

}SJ-^ 

ili.au. «4*>Aicw 




These coins are very, crudely formed, and the whole of the 
margin seldom appears on any one piece. The average weight 
of five coins according to Rodgers was 84 grains, and possibly 
the heavier coin at Calcutta may belong to a higher denomina- 
tion. Mr. Nelson Wright gives no. 7 as a copper coin. In this 
he follows Thomas, but no. MO' of Thomas is either a different 
coin or the weight, 78 grains, is, ■incorrect. The coin described 
as no. 7 is certainly of Mllon,."and this view was accepted by 
Rodgers. No smaller coppers, of Zafar have yet come to light 
except the following : — 

12. Wt. 67 grs.,s. ‘fid. - . . Mint Behli. 

[R. B. Whitehead, J.A.S.B.-.Num. Siipp., No. 83, 1914.] 


Obv. 


sBev. 
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fL: Ahtibakr ibfi Flroz Shah Zafar, A/FL 791™™792. 


Ill spite of doubts arising from the reading of certain 
coins j it appears beyond question that every piece bearing the 
name of Abubakr was struck by a single king, and that it is 
unnecessary to invent, without a trace of historical support, 
a son of Abubakr under the name of Firoz Shall, merely to 
satisfy an impression caused by an imperfectly designed die. 
xAccording to Thomas, the reign of Abubakr ended with the 
loss of Dehli in 792, but the actual surrender to Moliammad 
did not take place till Muharram 793. This fact may accouiit 
for the appearance of the coin (No. 255) quoted by Thomas 
with the date 793, and if this date is correct, the piece must 
have issued from a camp mint. No silver coin of Abubakr is 
knoivn, but his billons and coppers exhibit a large variet 3 ^. 

Gold. 


1 . Wt. 171 grs., s. *8. 

Obv. in circle. 

Margin (read from outside) : 

2. Wt. 165 grs., s, 6. 

Obv. 

Billon. 

3, Wt. 140 grains, s. *65. 
Obv. 

V ^ r 


Mint Dehli Date 792. 

[H, R. NevilL] 
Rei". 

V^r. 

{J.R.A.S., 1900, p. 489.] 
Rev. 

V «i r 

Dates recorded, 791, 792, 793 
■ [Thomas, No, 255v] 

, , Rev 

liti jfiii 


Wt. 136 grs., s. -7. Date 791. Mint Dehli. 

[I.M.C. No. 480.] 


4 . 
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■ Obv. 

JSX J I {,1s 

V q I 


ReY» 

LSlaUi 


5. 


6 . 


Wt. 110 grs., s. -7. Date 791. 

[J.A.S.B., 1896, No. 2, ix 215.] 


Obv. 

in quatrefoil 


Rev. 


Margin: ^ikl^ 

^¥t. 1 10-114 grs., s. *7. Date 792. 


v'U ' 

lit-' yJS 

[Thomas, No. 257:] 


Obv. Rev. 

in square. 

8^*'^ ^A/Of 

vir 

Margin: »U jr^i Ci^-? 

These coins are said by Thomas to be of copper. Some 
are undoubtedly billon. There are three varieties, one with 
jik& in the top margin, a second with^i!© at the bottom, and 

the third with this name on the left. The first is unmistake- 
ably of billon, but though the others appear to be of copper, I 
hesitate to think that a difference in the marginal arrangement 
indicates coins of different denominations. 


7. Wt. 110 grs., s. •7. Date 792. 

[H. R. Nevill.] 

Obv. 

Rev, 

in quatrefoil. 

as in 5. 







% 


Margin : '■ ihl*» . ... yiji 



See no. II. ■ It is a - pity that the margin of this newly 
discovered coin is so : defective, as it would solve the problem 
which puzzled Rodgers. I have little doubt that the full 
legend is : — 
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8. Wt 55 grs., s.'*5. 
Obv. 

<xijj tivAj: 

0. Wt. 55 grs., s. '56. 
Obv. 

J ^/0| 

10. Wt. 47 grs. 

Obv. 

jjf 

Copper. 

11. Wt. 165 grs., s. *7. 

Obv. 

j ------ ic 

12. Wt. 167 grs. 

Obv. 

j 


[Thomas, No.. 260.] 
Tiev. 

jfiJp 

[B.M.C.,.No. 408.] 
Rev. 

JiU 

j;Uv> y^j—xs 
CL.>:' jr^i» 

lili.vs 

[Thomas, No. 256.] 
Rev. 

[Thomas, No. 259.] 
Rev. 

■ 

v^r 

[J.A.S.B., 1896, No. 2, p. 215.] 

' Rev.. 

jpMJj 

¥<? r ., 


. 

The arrangement on this peculiar coin has been taken by 
Rodgers to show that Abubakr was succeeded by his son Firoz, 
but possibly the name Zafar has disappeared owing to a faulty 
arrangement of the lettering, or else the die was defective. 


1921.] 


Numismatic Supplemmt No- XXX F. 


179 



These large copper coins are iiiieresting, as they represent the 
full theoretical weight of- the jaitil, and foreshadow the reform, 
earried out by Mubarak Shah. The following coin len.ds 
.strength to the theory ' that Zafar was placed on the throne 
.temporarily, pending the arrival in Dehli of his father. 


13. Wt, 128 grs. 


[J.A.S.B., 1896. No. 2, p 216.; 




14. Wt. Tb^crs., s. ’6. 


.[Lahore Miis. Cat., p. 103.] 


>. Wt. 155 grs., (a worn coin). 
Obv^, (in circle.) 

Margin : 


16. Wt. 56 grs., s. '5. 
Obv. 

, ija 

adf., 

Margin : 


[Thomas, No. ,258.] 
Rev. 


[Lahore Mas. Cat., p. iOS.] 
Rev, in circle. 



Vll. Nasirii-d’dln 31ukammad ibn Firoz Shah, 

The third son of Firoz Shah was appointed deputy to the 
Suit to during his latter days, and was associated with .his 
father in the sovereignty after the downfall of I£iian-i-Jahan in 
Rajah 789 H. He, attempted to secure the throne for himself 
after the death of Firoz, but was ejected from Dehli by the 
supporters of Tii gh laq II .in ■■790, and remained in opposition 
till the month of Ramzan 792, when he again entered the capi- 
tal. His reign as sole ruler, therefore, lasted from the end of 
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792 till his death in 795, and no coins of his are known bear- 
ing the date 791, while those of 792 are very rare. His silver 
coins were also struck posthumously in 817 and 818, specimens 
of both years being in the British Museum. 

Gold. 

L Wt. 370 grains, s. *75. Recorded dates 793, 794. 


Obv. 

T,r,.ni-,.,iir„,.._.,n,rjr A/0| 


Rev. 




U' 




Silver. 

2 . 

794, 817, 818. 


Wt. 167-174 grains, s. 85 — *9. Recorded dates 793, 


Obv. 


-JkXit 


Billon. 

3. 


V 1 r 


Wt. 167 grs. 
Obv. in circle. 


Date 790, 


Rev. 

, Lbu 


[Thomas, No. 261.] 
Rev. 




wJt 

<>4.3XX> 

Margin : v <? • 

4. Wt. 175 grs., s. *8. Dates 790, 795. 

[Rodgers, J.A.S.B., 1886, No. 3, p. 187, and H. R. Nevill.] 
Obv. Rev. 
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5. Wt. 132 grs., (worn) s. *65. 

[R(. B. Wliiteiiead.,] 

Obv. 

Rev. 




1 b 


VI X , 

ga 

6. Wt. 140 grs., s. ’OS. Dates recorded 789, 790, 793, 

794, 795. 

Ohv. " 

■ Rev. 

j,j| ' 

^jlJal«va 

■ Ji 

*9} 4>.AP 


y A A 15 M.A. 

*A» 

7. Wt. 55 grs.,. s. *55. No date. 

[Tbomas, No. 269.] ■ 

Obv. 

■ Rev. 

f 






8., ' Wt. 55 grs., s. *55. No date. 

Obv. 

' Rev, •■' 



vjg 

aij f jjf 




9. Wt. 55 grs.j's. -55. ■ No date. 

Obv, 

Rev. 





. j AX)} 

gg ■ 

Copper. 

10. Wt. lOBgrs./s. *6. 

[J.A.S.B., Num.' Supp. XIV, No. 83, 

vii, R.' B. .Wbitebead.],,. 

Obv. ■ ' 

■■;Rev.V ■ : 





(A^axxj ■ 

* 
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11. Wt., ,140 grs., s. *68. Mint Dehli, Dates . recorded 
.798, 794, ,795. 


Obv. in circle, 

'OJ" 


Rev., 

f 

jjA) f v - a 5 U 


Margin : ^Ukl^ 

12. Wfc. 55 grs., s. '55. Dates recorded 792, 793, 794. 


Obv. in circle. 


Rev. 

— A of .^3 >3 

vq r 


13. Wt. 70 grs,, s, *5. No date. [Thomas, No, 262.] 


Obv. 






;il:L 


Rev. 

8Vw 


14. Wt. 35 grs., s. *45. 

[Rodgers, Lahore Mas. Oat. p. 105.] 
Obv. Rev. 




;4kL 


15, Wt. 70 grs., s, *5. Mint Dehli, dates 793, 794, 795. 

Obv. Rev. 

4.^1 

■ "V^r' 

16. Wt. 70 grs., s. \55. Mint Dehli. No date. 

Obv, in circle. 


JiU 


Rev. in circle. 

I 


17. Wt. 42 grs., s. *55. Mint Dehli. 

[Lahore Mns. Oat., p. 104,] 
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1921.1 


Obv. 

$1^ 


KeT. 




18. Wt. 24 grs.,s. '35. ■MintDehli. [Thomas, No. 26S.1 

ObY. .. R^ev., 

o 

19. Wt. 16 grs., s. -35. [J.A.S.B., 1880, No. 2, p. 84.] 

Obv. Rev. 

U-> 

Fiii. \4lau-fl-dm Sikmidar ib7i Mukarntnad Shah, A.H, 795. 


This ruler occupied the throne for onl}" 45 days, a fact 
which necessarily makes his coins uncommon, though it is 
surprising that so many varieties should be known. These 
number two billon and four copper types. 


BiUo7i. 

1. Weight 142 grs. 

Obv. 

V ^ <5 

2. .Weight 55 grs. 

Obv. ■ ■ ■ ■■ 

f 

j. — ^ 

Copper, 

3. Weiglit cire. 140 grs., s. *65, 

Obv. in circle 
»U 


No. 424.] 
Rev. ■ ■ 

No. 429.] 

■ ' ,,Kev., 

[B.M.q.,.,No. 425.] 

'■'Rev."„ .'■ ■■ 
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Margin: 

4. AVeight 66 grs., s, *58. 

Obv. 

^Ikivi 

JjlrW AO 

5. 'Weight 35 grs.. s. *48. 

Obv. 

%(i^lA^AA3 


No. 427.] 

E'Cv. 

VH d 

[Thomas, No. 275.] 
Rev. 


6. Weight 18 grs., s. *4. 

[Rodgers, Lahore Museum Catalogue, p. 106.] 
Obv. Rev. 






IX. XdsirU’d-flln Alahmud Shah ihn Aluha^mnad Shah, 
AM. 795-815. 

It is remarkable that Thomas makes no mention of the 
gold coins of Mahmud, as no fewer than three distinct types 
are known. Apart from these, recent additions are few. 
The billon coins apparently are confined to the earlier years of 
the reign, and though the annual issue of copper continued 
through the upheaval caused by the invasion of Taimur, it is 
strange that a gap should occur from 804 to 811 and possibly 
till 813, no coins with intermediate dates being on record. 
Mahmud died in 815, but coins continued to be struck in his 
name during the following year. Thereafter the nobles who 
held sway over the remnants of the Empire utilised the types 
issued by kings long dead until the establishment of the 
Saiyid djmasty, though Mubarak, the second of that line, 
appears to have struck no coin in his own name till 833 H. 

Gold. 


1. Weight 171 grs., size *9. 
Obv. in circle. 

Margin: v<)v 


Mint Dehli, date 797. 

' ,[H.B.;Nevill.]: 
Rev. 
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, 2. 


3. 


Silver. 

4, 


5. 


Billon. 

6. 
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Weight 174 grs., size *75. 
Obv. 

J 

Sii^S 

An 

Weight 169, ‘5 grs., size -8. 
Ohv. 

SI 

u'°j ij‘ 


A * * 


[LM.C., Ko. 507.] 
Rev. 

St 

gi-w 




• d*^3R./0 


[LM.G., No. 508.] 
Rev. ■ 

S! 

yi]ajl ■ 

» I ' 


Weight 174 grs., s. 1. 
Obv. 

St 

kD'V) i/ 

j 


[Thomas, No. 276.] 

■■ Rev. 
f^ks^ Sf 

Sjl-w ^^^.SCV/O ^vciac!.4.jf 


0^1-^ 

Atf® 

Weight 159 grs., s. *9. [I.M.G., No. 510.] Date 806. 

Obv. Rev. 

as in 4 but 51f 

: 7 


Weight 140 grains. [Thomas No. 277.] Dates 795, 

. VVi-'-X 
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Rev. 

jjl-w 


Obv. 

Jjj 

^0.1^ <jLljf dAi: 

V <3 5 


7. Weight 56 grains. 
Obv, 

j .x^\ 

a1»1L 


[Thomas, No. 279,] 
Rev. 


, ^ikU 


d**aK.X5 


Copper, 

8. Weight. 140 grains, s. *7. Dates rec?orded 795, 796, 
797, 798, 799, SOO, 801, 802, 803, 804, 813, 815. 

Obv. in circle. Rev. 






V ^ y 


Margin : cja^^aR-j 

9. Weight 70 grains, s. *55. No date recorded. 

[Lahore Museum Catalogue, p. 107.] 

Obv. in circle. Rev, 

Viii.iiA.jb ' 

Margin illegible. 

10. Weight 70 grains, s. *55 *6. Dates recorded 795, 796, 
797, 798, 799, 800, 801, 803, 804, 814, 815, 816. 

Obv. Rev. 

^ial/w3 

JsliW 

v^d , . 

11. Weight 56*3 grains, s. *5. [LM.(h, No. 520.] 

Obv. in circle. Rev. in circle, no date. 
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12. Weight 140 grains, s. *7. 


[H. R. Nerlll. ■ 


Obv. in circle 


ReT. ill circle. 
iSiJUd 


SJ Ui ■ <3.^aR.>0 / 

Ls 

Traces of Margin, 


13, Weight 63 grains, s. ’6. 

Obv. in circle. 

. . .■ 

14. Weight 35 grains, s. *43. 

Obv. 


[LM.C., No'.. 521. 1 
Kev. 

[Thomas, No. 281 . 


Rev. 
, Jacs 


15. Weight 17 grain.>. [J.R.A.S, 1900. p. 777.] 

- - . Obw 

igi<^ 


X, Nusrat Shah ibti Fath Khan ibu Flroz' Shah. 

We know little of this claimant to the throne save that he 
was proclaimed in opposition to Ma.hmiid in 797, and for three 
years maintained his position in the city of Firozabad, so that 
for this period there were actually t\vo rival kings in Dehli. 
After the invasion of Taimur he returned, but was driven out 
by Iqbal Klian on behalf of Mahmud, and from 802 onwards 
nothing is known of him. Thomas illustrates a coin dated 
807, which is manifestly in the name of Nusrat, but admits 
his inability to explain the date. The coin published by 
Rodgers [Lahore Museum Catalogue, p. 108] in the joint 
names of Nusrat and Mabmud and bearing the date 888 is a 
coin of Grujarat. No silver coin of Nusrat has yet been found, 
and only one type of billon is known. 

Gold. 

1. Wt, 167 grains, s. *78. 

[Eodgers, J.A.S.B., 1894, No. 2, p. 66.] 


Rev. 
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Obv. 

Rev. 


(•t'O SI 

cxasuj 


i- 






A * • 


Billon. 

2. 

Wt. 131*5 grains, 

S. *65. 


[E'Odgers, J. A.S.B., 1894, No. 2, p. 

Obv. in circle. 

Rev. in circle. 





Margin illegible. 

J — ^515 

Copper. 

3. 

Wt. 134 grains, s. 

. *65. [LM.O., No. , 


Obv. 

Rev. 


jjl-w 

Ij! 




4. 

Wt. 66 grains, s. 

*6. Dates recorded 797, 798. 


Obv. 

Rev, 








,L — 

V<|V 

5. 

Wt. 70 grains, s. 

*55. No date. 


Obv. 

Rev. 





i 



l_IiU 
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1921.] ■ N'lmiismatiG Supplement No, XXXV, 


Wt. 60 grains, s. *55. 

[H. R. NevilL] 

Obv. 

Rev. 


' 'L->D U ! d 





Wt. 65 grains, s. *55. 

[H, R.KevilL] 

C>bv. 

. Eev. 

plbX^ 




Wt. 34 grains. Date 797, 

[J.R.A.S., 1900, p. 490.] 

Obv. 

R:ev. 


Cl> 



Vq V 



It sliould be exj^Jainecl that in some cases the recorded 
weight is not exactly that of the particular specimen quoted 
as the original publication, but that of more perfect specimens 
since observed. The use of grains as the standard of weight 
is open to obvious objections as the weight of coins was 
manifestly reckoned in ratis. For example, many of the 
small billons are described habitually as 55-grain coins, 
wdiereas it is obvious that in theor}^, and very frequently in 
reality, they were coins of 56 grains or 32 ratis. Similarly the 
ordmary 140- grain coin of Firoz Shah and his successors was 
undoubtedly a coin of 80 ratis, and if in a few instances the 
actual w eight exceeds this amount by a grain or two, we have 
to Auake allow^ances for slight inaecnracies on the part of the 
mint in coinage struck in the baser metals, 

Simla, 1920, H. Nkyill, 

223, Goins of the Pathan Kings of Delhi. 

The Baiyiil Dynasty, 

After the death of Mal^imud in 815 H. there w^as no 
Sultan in Dehli. The supreme power was vested actually, 
though not nominally, in Daulat Kiian Lodi, but this ruler 
struck no coins in his own name, contenting himself with record- 
ing the current dates on coins bearing the legends adopted by 
Mahmud, Firoz and Muhammad. The same practice was 
adopted by bis successors,. ^ ; 



190/ . ' Journal of the Asiatic Society oj .Bengal. [N.S.j XVII, 
1. Khizr Khan, 

Tiiougli styled Khizr Shah on the eoins of his grandson 
Mnliammad, and in the pages of the historians, it is doubtful 
if this noble styled himself Sultan during his reign, which lasted 
from 817 H. to the accession of his son Mubarak in 824. Like 
Danlat Khan, he preserved the forms of coins issued by Firoz 
Shah, merely inscribing thereon the actual date. 

The oniy types known are the rupees of Muhammad dated 
818, the large 140-grain billons and the 70-grain coppers, 
both in the name of Firoz. Ferishta Indeed states that he 
struck coin in the names of Taimur and Shahriikh, but no 
tangible evidence in support of this tale has been adduced, 
and the actual presence of coins struck at Dehli during his 
rule with the name of Firoz seems to afford conclusive proof 
of its falsity. 

11. Mu'izzu-d-cEn Mubarak. 

For the first eight years of his reign Mubjirak Shah appears 
to have followed the practice adopted by his father, as no 
known piece bearing the name of the Sultan earlier than 732 JI. 
has come to light. His copper is common, but his silver tanka 
is extremely rare, and no gold piece has yet been discovered. 
Mubarak is said by his biographer Yal;iya bin Ahmad to have 
died in Rajab 837, but his coins run on till 838. Probably 
those of thal date are posthumous, as Mul^ammad bin Farid 
unquestionably issued coin in his own name with the date 837. 
The absence of any billon coin is remarkable. 

Silver. 

1. Weight 174 grains 
Obv. 


Arr 

Copper. 

2. Wt. 172 grs., s. *7. Dates observed, 832, 833, 834, 

835, 836, 837. [Thomas, No. 288.] 


. Dates recorded 833, 834, 836, 837 
[Thomas, No. 287.] 
R,ev. 

I hi...! t 


1921 .] 
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Obv. ' 

Bev. 

Area in circle. 

1^1 j 1 


jX'C] W/.1L 

Margin : 45^^ 



The weight of this coin is remarkable, as it clearly indicates 
a piece of 100 ratis or a true copper jaitU, mid is a fresh 
appearance of a copper coin which is not a mere token. As 
already noted, coins of over 165 grains were struck by Abiibakr, 
clearly with the same intent. 

3. Wt, 84 grs., s. -6. Dates observed, 832, 833, 834, 835, 
836, 837, 838. 854, 855. [Thomas, No. 289.] 


Obv. 

Rev. 

{.po 





nrr 

The posthumous coins of 854 and 855, first observed by 
Rodgers, were clearly issued by Bahlol Lodi after the flight of 
’Alam Shah from Dehll, before his outward and visible assump- 
tion of sovereignty. 

4. Wt. 42 grs., s. *45. ■ ■ [Thomas, No. 290.] 

Obv. Rev. 






ILL Muhammad Shah bin Fund, 

The successor of Mubarak reverted to the normal forms of 
coins issued by the later rulers of the Tughlaq dynasty. 
It seems clear that the reign of Muhammad continued till 849, 
as coins of that date are known, whereas none issued by his suc- 
cessor has been found bearing an earlier date than 950.^ The 
silver coins of this Sultan are very rare. 


fJoM, 

: L Wt. 175 grs., s. ‘75. A Dates observed 841, 843, 844,845. 


J V. Thomas, p. 36, Note. 
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Obv. 





Rev. 

dv^-SX^ i>,/cl3X*jf _^! 




Silver, 

2 . 


Wt. 175 gTS., s. *3. 
Obv. 

pU iff 
CJ-^J 

Cl/’ f 

jrj;- " ’ •■ — * ■ '■■« ^} 

il;:^ 

AJ*1 


Dates observed 844, 846. 

[Thomas, No. 292.] 


Rev. 

ifLiw 


Billon, 

3, Wt. 140 grs., s. *65.' MiutDehii. Dates observed 841, 
842, 843, 844, 845, 846, 847, 848, 849. [Thomas, No. 292.] 


Obv. 

Rev. 


j^Ualvw 


jjLw O^^.asx'O 

Apf 

$ 

Wt. 55 grs., s. *5. No date. 



[Lahore Mus. Cat., p. 109,] 

Rev. . '■■■ 

■'" ■ , , . 

5. Wt. i40grs., s, 7. Dates observed 840, 844, 846. 

[Thos., No. 294.] 


Obv, 

aixLR,j{ 

j 

Copper. 


1921 .] 


Numismatic Supplement No. XXZF. 
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Obv, 

In circle. 
ssU 


Rev. 




Af®p 

Margin : 

6. Wt*. 87 grs., s. 55. Dates observed 837, 838, 839. 841 , 
842, 843, ,844, 845, 846, 847, 848, 849. [Tliomas, No. 295.]: 

Obv. Rev. 

5^1.0} <>.>acv./c 




A}^P 


Note. — In the coins of 837 to 841 we find e^^laLs 

[Thomas, No. 296.] 

Obv.- Rev.' 


7. Wt. 35 grs. 






I confess that though Thomas gives this coin I am unable 
to distinguish it from the similar coin of Muliammad bin Firoz. 
There may be a difference, but I am unaware of its nature. 


IV. ^ Alau’chdln ' Alam Shah. 


The reign of ' Alam is shrouded in some obscurity. He 
seems to have resided in Dehli from 849 to 853, then to 
have moved his capital to Budaun, and to have abdicated in 
854, although Bahlol^odi did not formall}’ * assume the crown 
till 855. Thereafter ne lived at Budaun in obscurity till his 
death in 883. 

No gold coin of this ruler has yet %been found and onl}^ 
one silver piece has come to light. 

Silver. 

1. Wt. 175 grs., s. 8. [ J.A.S.B. Numismatic Supplement, 

No. XXVI, p. 483.] ■ 


Obv. 

|tev. 

St 





^ J ! 


l.vj ij^*' J 1 .AH 
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The date is but partially 
uncertain. 


visi 


ible 


and the reading is 


Billon, 

2 : 

854„ 


Wt. 140 grs., s. *65. Datoi 


Rev. 




JU 


3. 


^ 

Wt. 55 grs., s. '55. 
0bv. 

JafcJ ) 




-AX>| 




observed 851, 852, 853, 
[Thomas, No. 297.] 
Obv. 

j-AXjf 


[Thomas, No. 298.] 
Rev. 

64«afvx> 


Thomas gives a varietv of this coin with 


< 1^*5 


This 


is improbable, but possibly the reading given by Rodgers 
explains the matter, as he considers that the word 
occupies the extreme right of the last line. 

Copper, 

4. Wt. 140 grs., s. 7. Dates observed 852, 853, 854. 

[Thomas, No. 300.] 


Obv. 

j: 


Rev. 




Jli 


Adr 


854. 


Margin : 

5. Wt. 77 grs., s. '6. Dates observed 850, 851, 852, 853, 


Obv. 

SSU^'i: 


Rev. 

A&r 


No small coppers are known. Thomas No. 302 is obviously 
not a distinct type, but comes under coin No. 3. 

H. NevilIi. 
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224, ' Coins of the Pathan Kings of Dbhu. 

The Lodi Sultans. 

I. Balilol Lodi, 855-894 H. 

x41thougii Bahlol obtained possession of Debll in 854 il. 
after the departore of 'Alan -cl -din ’Alam, he did not strike coin 
in his own name but apparently utilised the dies of Mubarak 
Shah, if any inference can be drawn from the eKistenee of copper 
coins bearing the name of that ruler and the dates 854 and 
855. The earliest known piece of Bahlol, struck in his own 
name, is dated 855. . 

The coins of the Lodis are relatively uninteresting. It 
may be too much to say that they issued no coin in gold or 
silver, but at any rate pieces in these metals have yet to be 
discovered. 


Billon. 

1. Wt. 144*5 grs. (average) s. *8. 
866,873-894. 


Dates observed, 856- 
[Thomas, No. 311.] 


Obv. 

Aav 


Rev. , 


The gap of sis years in the issue of these coins is remark- 
able. It is most improbable that no coins were struck during 
this period, but it is odd that none should have been recorded. 
Possibly the coins of intervening 3 ^ears are known to private 
collectors. 

2. Wt. 130 grs., s. *?. 

[Rodgers. J.A.S.B., 1880, No. 2,p. 83.] 

Obv. Rev. 


a;i2AlabLi| 





... 


Wt. 56 grs. s. '55. 
Obv. 
as;in 2.. 


[Thomas.^, Nov312.]^ 


3, 
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4. Wt, 56 grs., s. - 57 . [Rodgers, Lahore Mus. Oat., p. 112.] 


Obp. 

, Rev. 





^ x/of 





5. Wt. 56- grs., 

s. '6. Date 857, 


[Rodgers, Lahore Mus. Cat , p. 113.] 

Obv. 

. Rev. 





jr'-- 




A ^ V 


Copper. 


6, Wt. 140 grs, 

.,'s. *7. Dates observed, . 867-879, 882, 

887,888,889,892. 

[Thomas, No 315.] 

Obv. 

Rev. 

In circle. 



f ■ kw.* j 9 

islis* 


Margin ; . 


7. Wt. 84grs., s 

. :>6 1.. ■ Dates observed : 855-877, 882, 887, 

888. 

■ 0^Thomas,,No'. ^313.] , 

Obv. 

'■'"■Rev. 



j^lJaLs 



■ A d d . 

<S. \Vt,, 67 grs. Dates observed ; 868, 886, 889, 893, 894* 

[Thomas, No. 314.] 
Obv. Rev. 

jr 6^1 


AA 1 


1921.] 


888-894, 
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Wt. (average) 37 grs., s. *55. 

[Rodgers, Lahore Mus. Cat., p. 113.] 

0bv. 

Rev. 





Wt. 38 grs., s. 

*4. [Rodgers, Lahore Mus. Cat., p. 113.] 

Obv. 

Rev, 

J 





j 

Wt. 65 grs., 

s. 6. Mint Jaunpur. Dates recorded 
[B.M.C., No. 493.] 

Obv. 

Rev. 

J 

, A 

J— 


AAA 

11. Sikandar bin Bahlol Lodi, 894-923 H. 


While Bahlol Lodi followed the example of the Saiyid 
Sultans, at any rate as regards the issue of billon and copper 
types, the known coins of his successor are limited to the 
standard billon of some 80 mtis and its subdivisions. 

In this restricted field there are but two points of interest. 
The first of these relates to the difference between the coins of- 
Debli and Agra. The earlier type of large billon struck at Hazrat 
Dehli closely resembles in its general appearance that of Bahlol, 
whereas the later type is very distinctive with its angular 
script and much more deeply incised die. The earliest speci- 
men of this latter type that I have seen is dated 901. For 
some years the two run on concurrently, and the latest of the 
Dehli type known is of 909, long after the formal transfer of 
the capital to Agra. 

The second point is the absence of any coins later than 
920, This is remarkable, for Sikandar struck billons by the 
million and his coins of every previous year are abundant. I 
can offer no reason for the rarity, if not the complete disappear- 
ance, of coins issued after 920. Possibly it is connected with a 
change of currenc}^ for the 140-grain billon of Ibrahim is un- 
known, but this is mere guesswork, and the matter is one which 
demands further elucidation. 


Sillon. 

1. Wt. 140-145 grs;s..*65. Dates observed, 894-909 H. 

[Thomas, No. 316.] 
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Obv. 

.R,ev,. 


J 













Alp 





2. 

Wt. 140-145 grs. s. 

*7. Dates observed, 901-920 H. 


Obv. 

,Rev. 








JX /of 

}sl«w 



jy^-? 


q.f 


These coins were, it is suggested, struck at Agra. 

3. 

Wt. 56 grs. s. -55. 

Dates obvServed 897-911. 



[Thomas, No. 317.] 


Obv. 

Rev. 


O'®; u* 



f 



j 






A S V 


4. 

Wt. 35 grs. s. >42. 

[I.M.O., No. 106.] 


Obv. 

' Rev. 


Portions of 

Portions of 


above. 

above. 


No date in this size is recorded. 

5. 

wt. 17-6 grs. s. -35. 

[I.M.C. No. 608.] 


Obv. 

Rev, 


part of 



jjU© 




, A1 A' , : 


111. Ibrahim bin Sihandar Lodi ^ 923-932 E. 

The coinage of Ibrahim is even less interesting than that 
of his father. There are no large billons, and \yith few excej)- 
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1,99 


tions the coins contain a' mere fragment of the legend. , The 
execution is degenerate and the dates are seldom legible. 
Those recorded are 'confined to a very few years of his reign. 
The only copper issue is that of the Malwa type illustrated by 


Thomas, the specimen quoted 
one found. 

Billo-n. 

1. Wt. (highest known) 
923, 925, 926, 

Obv. . 

■ 

f 

J- 

1 r 1 


ing, it is believed, still the only 

18'5 grs. s. 6. Dates observed 
[Thomas, No. 318.] 

Dev. , 


2. Wt. 42 grs. s. 45. Dates observed 925, 926, 027, 928. 

[Thomas, No. 820.] 
Rev. 

Portions of above. 

[Thomas, No. 32L] 
Rev. 

^ j 

JkUl 

This is in imitation of the ordinarj^ Malwa copper, and is 
supposed to commemorate the capture of Ohanderi by Ibrahim. 
Unfortunately the date is missing. 

IV. Mahmud bin Sikandar Lodi. 

After the disastrous battle of Panipat in 932 the Afghto 
forces were wholly disorganised, and the remnant fled east- 
wards into Bihar. Their leader was Mahmud, a younger 
brother of Ibrahim, and practically all we know of this Suljjan 
is that he was px’oclaimed king in Bihar in 93'^. His reign was 
brief, for Babar was then on his heels, and the Sultan, who at 
first had been a mere refugee and had been put on the Eastern 
throne after the disappearance of Jalalu-d-din Lohani, again 
fled eastwards, to take refuge with the ruler of Bengal. 


Obv. 

Portions of above. 

Copper. 

3. Wt. 110 grs. Square. 
Obv. 
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Billon. 

L Wt. 140 grs. s. -7 
Obv. 

j 

STd 

This coin lay unnoticed, save for its unusual date, among 
the coins of Sikandar, which it closely resembles. The reading 
is unmistakable, but its similarity to those of Sikandar may 
well have caused others to overlook similar specimens. 

H. Nevill. 

Simla, 1920. 


[II. R. Nevill.j 
Rev. 


4. Timur^s Apocryphal Memoirs, 
By H. Beveridge 


Timur was long treated as if he were another Prester 
"" John. People knowing little or nothing about him, but eager 

to give news, invented all sorts of stories and palmed them off 
on the public. One of the first romancers was a Messire Jean 
dll Bee, an Abbe of Mortemere. His book was published at 
Rouen in 1594. It was followed by a book of a similar 
character written or professing to be written, by a certain 
Sieur de Saynleon whose book wms published at Paris in 1677. 

; Both these writers asserted that the}’ had travelled in the 

East or at least in the Levant ; and both, apparently , claimed 
to have got their information from a book written by a learned 
astronomer named Alhacan or Alhusain. Apparently, the 
Frenchmen gave this name to their source because there was a 
I celebrated Arab astronomer and philosopher of this name who 

^ was a native of Bussorah and who died at Cairo in 1038. See 

the Nouveile Biographie Universelle II, 86. Jean du Bee 
professed to have had possession of Alhacan's book, but did 
not pretend to have been able to read it. He said it has been 
interpreted to him by an Arab who could speak Italian. His 
words as translated into English are “ Tamarlane had a com- 
panion andt familiar of his conquests, named Alhacan, an 
.Arabian by birth. He was a great and worthy person learned 
as well in natural philosophy, as in astrology. This author 
then having fallen into my hands, on my voyage into the 
East country, I caused the same to be interpreted unto me by 
an Arabian who did speak Franck (Frankish) (as they term it) 
that is to say Italian.’’ Jean then goes on to speak of his 
wounds. Similiatly the Sieur de Saynleon based his narrative 
on Alhacan, But his book seems "to have had little success : 
Probably, it appeared too late, for it was not published till 
1077. clean du Bee’s work, however, had a great success. 
There was an early translation into English by some one who 
only gives the initials H. M. and was published in London in 
, 1597. There was a reprint of it by Strahan in 1750. It also 

appeared before this in Purchas’s Pilgrims and occupies 68 
pages of Vol. XI of the Hakluyt Society’s reprint. It was 
surely a waste of time and money to republish such a useless 
book which tells of Timur * being the son of Og, and of the 
name Tamarlane ’ signifying the Grace of God ! It is small 
blame to Purchas that he printed the rubbish, but the recent 
editors might have done better, 

As J. Golius says with justice in his Latin preface to 
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Arab Shah’s work on Timur, such writers (meaning Jean dii 
Bee and others) are mere umbrae or ghosts, except possibly 
where they treat of Timiir’s expeditions into Asia Minor. 
‘■' Quae ad *nos/de ilia (re, Timur’s career) hactenus pervenere, 
vix umbrae haberi possunt aut vix aliud qiiam somnia et 
commenta dabant, nisi pauca forsan ad quae in Europae con- 
fin iis. gesta sunt.” , 

' I ought to say here that I am indebted to Sir P. Goldsmid’s 
article, on Timur .in the Encyclopaedia Brittanica for introduc- 
ing, me to, a knowledge of Jean dii Bee’s book. But I can 
hardly say that Sir Frederick’s article is a good one. He was 
a good man and an excellent public servant, but he should 
have left Timur alone. He gives a wrong title to Arab Shah’s 
work, confounding it with Qazwini’s work on the marvels of 
creation and says, Arab Shah was translated by Golins. This 
is a mistake; what Golins did \vas to edit the Arabic text. 
The translations are by Vattier and S. H. Manger ; the latter 
being in Latin and published at Leo vardia(?) in 1767. There 
is a much better account of Timur in D’Herbelot though he 
made a mistake about Arab Shah’s not mentioning the iron cage. 
It is noteworthy that Jean du Bee mentions that Bajazet was 
kept in an iron cage, a fact which tallies wdth Golius’ conjec- 
ture that Jean du Bee is less untrustworthy as regards Western 
Asia. 

The next attempt to write a fictitious account of Timur 
was made by a Persian, a native of Turbat in Khurasan who 
was called Abu Talib Alhusaini. This last title resembles the 
Alhacan or Alhasan of Jean du Bee, and there is a suspici- 
ous likeness between the stories of the two Prenchmen and of 
Abu Talib as to the provenance of their originals. But there 
is no evidence that they borrowed from one another. 

The first notice that we have of Abu Talib’s book is dated 
1636 or 37 when he presented Timur’s Memoirs to Shah Jahan 
in India, His story was that he had found the Turkish text 
of Timur’s Memoirs in Arabia in the library of Jaffar Pasha 
when he [Abu Talib) was residing in Mecca and Medina. 
His editor Afzal Bokhari, improved on this story by saying 
that the manuscript was found in Yemen which of course is 
a long way to the south of the two holy cities. And 
Mr. Erskine and Professor Dowson have thought that Abu Talib 
and Afzal Bokhari’s accounts are corroborated by the fact 
that a Jaffar Pasha was Governor of Yemen in 1610. But if 
he was therein 1610 it is almost certain that he w'as not there 
more than twenty years afterwards. No Turkish or Turki, 
Memoirs have ever been found and Abu Talib has not a word 
to say as to what became of them or whether he brought the 
original or a copy to India. He never says that he showed 
either original or copy to Shah Jahan. And it shows the un- 
criticah spirit of one of the writers (Major Davy) in the White 
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and I)a>Yj edition of the Memoirs that he actually puts 'for- 
ward the admitted mystery of the finding and disappearance 
of the Turkish manuscripts as perhaps the" strongest possible 
proof of the genuineness of Abu Talib’s find! See extract 
from letter, p. X of Major Stewart’s preface to the Malfuzat. 
A much stronger evidence against the genuineness of the manu- 
script is to be found in the way that Shah Jahan at first treated 
x^bu Talib’s communication. 

Instead of reverencing it as the composition of his great 
ancestor, he makes it over to another man to correct and to 
bring it into harmony with Sharafu-d-din’s Zafarnima. That 
is to say, to bring it into accord with the work of a man who 
had apparently never seen Timur and was the contemporary 
not of Timur but of his grandson Ibrahim and who did not 
write his historv till twenty years after Timur’s death 1 And 
the corrector Afzal Bokhari, a well-known officer of Shah 
Jahan’s Court altered Abu Talib’s version accordingly, striking 
out what he thought wrong, adding where there were omissions 
and correcting the dates. It is true that Shah Jahan afterwards, 
w'anting to give good advice to his son Aurangzeb when he 
w’^as ill charge of the Deccan from 1636 — 44 sent him an extract 
from Abu Talib’s work about the duties of a governor, This 
appears in Vol. I, Part II, p. 289, of the Bib. Ind. edition 
of the Badshahnama. And what rubbish this supposed advice 
of Timur’s is! It is thoroughly unpractical and reminds 
us of Bentley’s description of the once famed letters of 
Phalaris, as the work of a pedant dreaming at his desk, and 
not of a great prince with his hand upon his sword (we quote 
from memory). The extract consists of an inappropriate 
quotation from Sa'di to the effect that strength and wisdom 
are of no avail if not in accordance with God or destiny. See 
Graf’s edition of the Bostto, p. 287. And this is followed by 
a number of common-places which could be of no help to a 
young governor. 

The instructions alleged to have been sent by Timur and 
sent by Shah Jahan for the edification of Aurangzeb do not 
appear in the Zafarnama of Sharafu-d-din, but appear in Abu 
Talib’s manuscript Or 158 of the B M., and in Afzal Bokhari’s 
amended edition, B.M.M.S Add. 16,186 p. 208^ They pro- 
fess to have been issued by Timur in 794 A.H. (1391-2) to his 
grandson Pir Muhammad s. Jehangir when he was appointed 
to the charge of Kabul, Kandahar, and of India as far as the 
Indus. The Zafarnama I, 558,'Bib. Ind. edition, gives the 
appointment of Pir Muhammad and the names of the officers 
who were to assist him but as stated above does not give the 
instructions. The quotation from the Bostan appears also 
both in Or, 158 and in Add. 1686. 

Though I regard Abu Talib’s work as a forgery it is quite 
posvsible that he may have had access to some records of Timur’s 
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sayings and doings. His book is certainly not entirely a repro- 
dnction of Sharafu-d-din since in one place he makes a reference 
to Nizaniix-d-din Shamils Zafarnama, for in the account of the 
taking of Baghdad he refers to the fact of Nizamii-d-din 
having been the first person who came from the city and did 
obeisance to Timnr This is not mentioned by Sharafu-d-din 
but occurs at p. 99^' of Nizamu-d-din as quoted by Rieu. 
This was in 795 A.H. and the reference to Or. 158 is at p. 258. 
Abu Talib makes Timur say to Nizam-u-din that God was 
good to him in making him the first man to submit! I 
confess it is not quite clear to me that Shah Jahan was 
not in collusion with Abu Talib if indeed the latter person 
be not altogether mythical. In spite of Shah Jahan’s appar- 
ently contemptuous treatment of Abu Talib in the first in- 
stance, he afterwards saw the advantage of such a panegyric 
on his ancestor. Other Timurides acted in the same way 
and had Abu Talib’s book sumptuously bound and adorned 
with pictures and red seals. 

And what Timurid and what Indian Muhammadan 
would not act in the same way? The}" would all feel bound 
to support the glory of the House of Timur. 1 therefore 
w'ould pay little attention to the opinion of Muhammadans 
about the authenticity of the Memoirs. Far more value 
is to be attached to the opinions of disinterested scholars 
such as Sachau and Ricu. Sunnis, we are told, even assert 
that Timur was an orthodox Sunni Muhammadan, though he 
really was a Shia. 

In conclusion I would point out that there seems to be 
several differences in the manuscripts of Sharafu-d -din's 
Zafarnama. The Bib. Ind. edition, for example ' says nothing 
about the labours of Ibrahim in collecting information and 
Petit de la Croix's translation seems to show that there was 
a similar hiatus in the manuscripts used by him. 
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5* The Cerehella In India. 

By L. S. SxjBRAMANiAM, ABBiskunt to the Imperial 
legist, Agricultural Research Institute, Pusa. 

[ With Plate I ]. 

GerebeUais one of the little known genera of the family 
Hyphomycetae-Tnbereuiariae. It is commonly found asfjoci- 
ated with species of Sphacelia on many members of the 
Gramineae. In Bombay and Madras one species is common 
on cultivated Jo war {Sorghum vulgare) producing black swell- 
ings on the grains Only three species have been so far re- 
corded in the East, viz,, C, inquinans (B. et Br.) Patch, (7. 
Anthisiiriae Fetch and C. Ischaemi Fetch. 

Recently a species of Cerebella on Sorghum vulgare was 
received for identification from the Philippine Islands. In 
connection with this, the material in the Pusa Herbarium was 
critically examined by the writer and it was found that the 
Indian material contained many new species. The present 
paper gives the determination of all the species of Cerebella 
known at present in India. 

My thanks are due to Mr. J. H. Walton, M.A., M.Sc., Offg. 
Imperial Agricultural Bacteriologist, for the micro-photographs. 

Cerebella burmanensis, n. sp. 

Investing the ovaries, stroma naked, flattened, gyroso- 
plicate, scattered, l|-3 mm., long, black, compact or powdery. 
Glomerules, globose or subglobose, blackish brown, composed 
of 2 to 10 cells, 15-:i9*7// in diameter and not breaking into 
component cells. Individual cells angular or subglobose, 
7-1 1ft in diameter, epispore rough and warty. Pedicels 
coloured deep yellow. 

On ovaries of Panicum setigerum, 

Mandalay, Burma, 17-1-19. Coll. E. J. E. Shaw. 

Cerebella Andropogonis-contorti, n. sp. 

Investing the ovaries, stroma naked, elongated, gyroso- 
plicate 2 to 5 mm. long, scattered or effused, black, often 
covering the whole spikelet. Glomerules, compact, subglobose ^ 
or ovoid, deep blackish brown, composed of 2 to 7 ceils, 13--33ft 
in diameter. Individual cells, subglobose or polyhedral, 9-13tt 
in diameter, epispore rough. Pedicels hyaline or slightly 
tinged yellow. 
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On ovaries of Andropogon contortus. 

MaymyOj Burma, 18-1-08. Coll. E. J. Butler. 

Dumraon,, Bihar,. 20-1 1-^03 .. Coll. E.. J, Butler. 

Gerebelia^Hardi, ButL, n; sp.: ' : 

Investing the inner glumes, stroma covered, black, gyroso- 
plioate, 1-3 mm.. long. Glomerules, subglobose or cylindrical, 
composed of 2 to 8 cells, deep brown and measure 16*5-20* l/( 
in diameter. Individual cells, angular or subglobose, greyish 
brown, epispore smooth, and measure 841/x in diameter. 
Pedicels deeply coloured brown. 

On glumes of Andropogon Nardus, 

Mundanthorai, Tinnevelly, Madras, 11-5-1901. 

Coll C. A. Barber. 

This name was given by Br. E. J. Butler, but it was not 
published. 

Oerebella Sorghi- vulgaris, n. sp. 

Investing the ovaries, stroma naked, hemispherical, gyro- 
soplicate, 2 to 5 mm. long, scattered, black or olive ’ grey, 
powdery. Glomerules, subglobose or irregular, composed of 2 
to 7 cells and measure 10’2-33 m in diameter. Individual cells 
subglobose or angular, 6;6-13*2 /a in diameter, gre^dsh black, 
epispore slightly rough or pitted. Pedicels coloured brown. 

On ovaries of Sorghum vulgare. 

Rishivandayam, Madras, Coll. C. A. Barber ; 

Poona, Bomb£i 3 % December 1916, Coll. S. L. 

Ajrekar * Los Banos, Philippine Islands , 6-1-20, 

Coll. 0. Reinking. 

Oerebella cenchroidis, n. sp. 

Investing the ovaries, stroma, gyrosoplicate naked or 
covered, greyish black, sometimes attacking the rachis, 1-2 mm. 
long. Glomerules angular, subglobose or ovoid, light brown, 
composed of 2 to 5 cells and measure 14*3-17-6 x 9*9 - 15'4 ^a 
in diameter. Individual cells irregular or subglobose and 
measure 4*4-14-3ja in diameter, epispore smooth. Pedicels 
coloured greyish black. ^ ^ 

On ovaries of Pennisetum cemhroides. 

Lahore, 26-9-17. Coll. G. S. Cheema. 

On ovsivies of Cenchrus biflorUfS. 

Lahore, 26-9-17. Coll. G, S. Cheema. 

Oerebella antidotale, n. sp. 

Investing the ovaries, stroma, gyrosoplicate,- naked,, oval 
or flattened, covering the grains, 1-3 mm. long, black. Glom- 
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erules, spEerical ^'-or'. polyhedral/ dark; oMve:^ :: composed of 2 to 
6 cells, epispore rough and measure 15-22 x 10-17% in dia- 
meter.' Individual ceils greyish' '"hlaek, 'epispore rough, 8-12% 
in diameter. Pedicels coloured, smoky j^^ellow. Spore sur- 
face rough. 

On ovaries of 

Sangla Hill, Punjab, 28-10-07. ColL G. S. Cheema. 

Oerebella Oynodoutis, Syd. 

On ovsbTies oi Cynodon Daetylon, 

Lakoalli, Mysore, 17-9-03. ColL E. J. Butler. 
Bilikere, Mysore, 19-9-03. ColL C. A. Barber. 
Hunsur, S. Mysore, 21-9-03. ColL E. J. Butler. 
Sylhet, Assam, 19-5-05. ColL E J. Butler. 

On Panicum prostratum, 

Seeraha, Champaran, Bihar, 31-10-03. ColL 
R J. Butler ; Pusa, 21-20-06, ColL E. J. Butler. 

On Panicum distachyum. 

Bassein, Burma, 30-11-12. ColL E. J. Butler. 

Slightly different from the type in the major number of 
spores being smooth. 

Oerebella inquinans (B. et Br.), Petch. 

= Thecaphora inquinans. B.st Br. 

= Oerebella Paspali, Cke. et Mass. 

On Paspalum scrohiculatum, 

Bassein, Burma, 30-11-12. Coll. E. J. Butler. 

,, P. longiflorum^ 

Sylhet, Assam, 29-5-05. „ „ „ 

,, P. Royleanum, 

Ranchi, Orissa, 30-9-17. ,, ,, „ 

„ P. sanguinale vebv, ciliaris, 

Dacca, lO-li-18. Coll P. C. Kar. 

, Panicum javanicum, 

Ranchi, Orissa. 30-9-17. Coll. E. J. Butler. 
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DESCRIPTION OF THE PHOTOGRAPH. 

Pig. 1. Cerebellahurmanensis. 

2 Andropoaonis-contorti. 

3 , „ Nard^. 

4 , „ Sorghi^vulgans. 

5 , ,, Cenchroidis. 

’ 0 ^ ,, antidotah. 

7 . Gynodontis. 

’* 8 . 55 inquinans. 







6. On the Discovery of the Neolithic ladian Script. ' 

By Hem Chakdra Das-Gupta, M.A../F.G.S. 

Among the recent contributions that have been made 
to our knowledge of prehistoric India are to be included 
two extremely interesting papers by Mr. Yazdani ’ and by 
Prof. Mitra.^ On account of the far-reaching nature of 
these discoveries, all students of prehistoric antiquities in India 
are naturally tempted to study the matter critically and the 
present note embodies the result of such a critical stiidy. 

My remarks will be confined to Prof. Mitra's discovery 
for a general account of which we are also indebted to Prof. 
Bhandarkar.® According to Prof. Mitra there exist in the 
collections of the Indian Museum five neolithic artifacts 
with signs and of these two have been deciphered as giving 
readings which convey some sense while the other three 
have only got a mark on each and evidently no clue has 
been found to read them. 

The method adopted to find out the age of the scripts 
being in the main one followed by students of palaeontology , 
it is necessary in the first place to enquire into the con- 
ditions under which the neoliths in question were obtaiued, 
because unless it can be proved that they were found buried 
in some natural deposits any attempt to correlate the time 
of the inscription of the marks found on the stones with 
the time when the stones themselves were fashioned into 
their present shape and form must be open to serious objec- 
tion. As far as my knowledge of Indian prehistoric stone 
implements goes, there are only a very few cases where 
they have been found in natural deposits ; the vast majority 
of them have been found lying scattered on hill -tops or level 
surfaces and, chiefly on account of this, it is not possible to 
establish with precision in India the different substages into 
which the prehistoric time may be divided and I think that 
in any attempt that is made towards a systematic study of 
the Indian prehistoric antiquities attention should be paid to 
this fundamental difference between the modes of occurrence 
of the prehistoric stone implements in Europe and in India. 

The two neoliths with decipherable scripts have been 
found in (i) Chota-Nagpur and (2) Assam. The Chota-Nagpur 
implement was obtained at Ranchi and it was among the 


1 Journ. Hyderabad Arch. Soc. pp. 56-79, 1917. 

2 Ind. Antiq.' May, 1919, pp. 57-64. 

^ Cal. Bev. jan. 1920, pp. 2i a9. 
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collectioiis from an old neolithic settlement h There is nothing 
to show that the piece of hematite was obtained from any 
natural deposit or that even any excavation had to be made 
for obtaining it. According to Mr. Driver who collected the 
specimens most of them, including the one under question, 
were found in different parts of the fields and tradition 
has it that they were made and worn by a mythological 
people called the Assiirs^ There is even at present a small 
tribe, called the Asurs, the peculiarities of whom have 
been described by Driver.^ These persons are now found 
in the north-west of the district of Eanchi and the.y live 
chiefly by iron-smelting.* According to some ethnologists 
these Asurs may be connected with the mythological Assurs 
fora detailed account of the remains of whom we are indebt- 
ed to Mr. Roy.^ Belw^adag is one of the villages mentioned 
by him and by digging up the ruins of this village, the same 
area, locally called ‘Jta-danr’ (brick-field), was found to 
yield not only stone implements and copper ornaments, 
but also a gold coin which is ' a Kushana coin of the Huvish- 
ka type.’^ From the above statements it is quite clear 
that the 'implement in question was not found in a natural 
deposit and accordingly the marks on it can never be used 
for homotaxial purpose. Coins of the Kushana type were 
found associated wdth similar neoliths and from this 
assemblage it may also be concluded that the implement 
was fashioned and the marks cut on it during the time 
when the Kushana coin was in use or that the implement 
was manufactured previously but the marks were inscribed 
at a later date w^hen the Kushana coin was in use or marks 
on the implement were intermediate in age between the 
manufacture of the implement and the manufacture of the 
gold coin. The figure of a man with a stone implement, as 
found at Amaravati,'^ shows clearly that at least in parts 
of the Madras Presidency the stone age must have persisted 
almost to the beginning of the Christian era while ' we 
have in the Juangs representatives of the stone age in 
and according to Ball so far as the Khariahs are 
concerned, previous to the incoming of the Hindus, their 
axes and their implements for grubbing uproots, were in 
all probability made of stone, and their arrows had tips 
made of the same material ® 

1 Journ. Asia. Soc. Beiig, Vol. 67, pt. ii,p. 3S7, 1888. 

2 Proc. Asia. Soc. Beng. p. 222, 1887. 

s Journ. Asia. Soc. Beng. Vol. 57, pt. i, pp. 7-18, 1888. 

^ Dist. Gazet., p. 80. 

& Journ. Beh. Oris. res. Soc. Vol. I, pp. 229-253, 1915. 

6 Op. cit.,p. 232. 

■7 Pergusson : Tree and serpent worship in India, p. 144, pi. 32- 

8 Dalton : Descriptive ethnology of Bengal, p. 153, 1872. 

Proc. Asia, Soc. Beng., p. 193, 1888. 
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From the observations made above it follows that if 
the implement, in question, with the marks on it were 
found buried in some natural deposit and if immediately? 
on recovering it from its bed the presence of the marks was 
detected, there would have been a reasonable presumption 
in support of the conclusion that the marks did really 
represent some inscriptions that were produced during the 
neolithic time, provided the depth of the deposit and its 
state of induration supported the idea, though whether 
the marks are really alphabets or not should be decided by 
palaeographers and philologists. Prof. Bhandarkar read 
the scripts as forming the word ' Maata ' meaning a head- 
man or chieftain.^ He assumed that at the time when these 
incisions were made the Brahmi script used to be written 
from right to left. I must confess that 1 know nothing 
about the form of the Brahmi script during the different 
periods of its growth, but there is a volume of opinion against 
the theory that the Brahmi script was ever written from 
right to left and for a short account of the whole question 
reference may be made to the very interesting summary 
given by Pandit G. H. Ojha.^ This pal aeographical contro- 
versy is, however, of no interest to us from our present 
point of view’ as whether the earliest form of the Brahmi 
script was from right to left or from left to right and 
whether the marks on the implement No. 3177 are alphabets 
or not, there is no evidence to show that they were actually 
inscribed during the neolithic time. The fifth neolith men- 
tioned by Prof. Mitra, with a mark on it, was also obtained 
from the same locality and I have no additional remark 
to offer regarding it. 

I shall now discuss the evidence that is afforded by 
the second neolith with decipherable script and obtained from 
Assam. This implement was mislaid at the time Dr. Brown 
prepared his catalogue and though Prof. Mitra has given us 
a description of the celt, he has not mentioned the parti- 
cular place in Assam from which it was obtained. The imple- 
ment in question bears the catalogue number 998. The speci- 
mens with numbers 996 and 997 were both obtained from 
Shillong. This fact, coupled with Mr, Cockburn’s description 


1 Speaking about the word ‘ Maata ' Prof. Mitra observes that 
it survives to-day curiously enough, such is the degradation of words 

brought about probably by social circumstances, in the lowest degraded 
class in India, the cleaners of refuse — the * mehtar ’ and the * mehtua ’ 
.... The very depth of fche social scale to which these people have sunk, 
shows the vast lapse of ages which must have gone by since the time 
these very people were actually princes and chieftains” (loc. cit. , p. 63), 
It may be observed, however, that even afc the present day, the chief 
of Chitral is called a * mehtar or ‘ mihtar.’ 

2 Ojha: The palaeography of India, p. 27. 
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of the Khasi Mil stone implemetits,^ leaves no room to doubt 
that this is his specimen B of which a figure has also been 
published by him. Mr. Cockburn had no definite idea about its 
place of occurrence beyond the fact that it was found on the 
Shillong plateau evidently not buried in any natural deposit. 
Accordingly it is quite clear from what has been said above, 
that there is nothing to show definitely that the marks on 
the implement were inscribed during the neolithic time. 
In the figure of the implement published by Mr. Cockburn the 
marks referred to by Prof. Mitra are also shown very clearly, 
but there are two rows of marks and not one, the upper 
row being rather indistinct. It is extremely difficult to 
pass any remark on the third specimen referred to by Prof. 
Mitra. It bears the catalogue number 866, but a reference 
to Br. Brown’s catalogue ^ shows that there are two speci- 
mens bearing the number 866, the locality of one being 
unknown and unfortunately Prof. Mitra has not indicated 
which one of the two he has in view. 

Of the five neoliths mentioned by Prof. Mitra, I have 
already dealt with four and there is only one left. This 
was obtained from Bellary by the late Mr. Foote. There is 
nothing on record to show the mode of occurrence of the 
celt, but a perusal of Mr. Foote’s description about the mode 
of occurrence of the Bellary implements makes it quite 
clear that it was obtained either from an old neolithic settle- 
ment or from the surface, but certainly not from any natural 
deposit. This mode of occurrence as also the fact that 
only a single mark has been found make the implement 
quite valueless as giving us any evidence proving the exis- 
tence of a neolithic script in India. 

Thus it appears that judging the question from the point 
of view of the occurrence of the implements the existence 
of a neolithic script in India has not been established and 
more conclusive evidences are necessary to prove the case. 


^ Journ. Asia. Soc. Beng. Vol. 58, pt. ii, pp. 133-137, 1879. 

^ Brown: Catalogue raigonn6 of the prehistoric antiquities in the 
Indian Museum , p. 131. 

^ Foote; Indian prehistoric and protohistoric antiquities. Notes 
on their ages and distribution, pp 78 et seq. 



7* Recent Advances in Stereochemistry, 
By Prof, B, K. Singh, M.A. 

[Read at the Nagpm* Indian Science Congress.] 


The subject of my address to-day is stereochemistry io 
some of its modem developments. There are several reasons 
which have induced me to make this selection. One is that I 
have been especially interested in this branch of chemistry 
during the past few years ; another which is even more impor-' 
tant, is that the subject is receiving increasing amount of atten- 
tion from chemists at the present time. The subject of optical 
activity has furnished several important discoveries which have 
materially contributed towards the development of modern 
chemistry. The progress of chemistry has been mainly achieved 
as a result of the co-ordination of observed facts with a 
series of hypotheses, each closel}" related in point of time to 
the one preceding it. The atomic tbeor}" of Dalton, enunciated 
in 1803, and the hypothesis of A vogadro formulated in 1813, 
were two great theoretical developments which gave great 
impetus to chemical investigation, and led to the association 
of a definite physical meaning with the idea of molecular com- 
position. These how'ever, ultimately proved insufficient for 
the interpretation of a large number of facts collected under 
their impetus. A further great advance was only made pos- 
sible when Kekuie in 1868, introduced into chemistry his doctrine 
of valency and the law of the linking of atoms. The concep- 
tion of molecular constitution followed as a necessary corollary 
of this new doctrine, and led to clearer ideas about the consti- 
tution of chemical comj)ounds by means of their graphic for- 
mulae. Once more the theoretical scheme proved insufficient 
to embrace all the known facts, until in 1874, Van't Hoff and 
LeBel independently demonstrated the all-important part 
which molecular configuration plays in the interpretation of 
certain cases of isomerism in organic chemistry. In 1815, Biot 
observed that certain liquid organic substances deflect rays of 
plane polarised light, either to the right or to the left. The 
consequences of this discovery have been far reaching. The 
conception of molecular asymmetry introduced by Pasteur 
half a century later, the arrangement of atoms in space con- 
ceived by Wisiicenus and formulated by Van't Hoff and LeBel, 
and the more recent advances in the correlation of optical 
activity with chemical constitution can ail be said to have 
emerged from the capital discovery of the French physicist. 
This property is of more than ordinary importance ; it concerns 
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even life itself, as the complex molecules met within living 
material are optically active. In this w'ay, stereochemistry 
has intrirded itself into other sciences, e.g. BiochemistrY. 

For a quarter of a century after the enunciation of the 
doctrine of the asymmetric carbon atom by Van’t Hoff and 
LeBel in 1874, no instance was known of an optically active 
substance -which did not contain an asYunmetric Carbon atom. 
The discovery by Pope and Peachey in 1899 of d-and 1- 
benzylphenylallylmethYdammonium iodides, (C 7 E[^)(CgH,J 

(CH.;) Nl, how^ever, furnished compounds in which the optical 
activit}^ was due to no ether element than an asymmetric 
quinque valent Nitrogen atom. Similar instances were later 
added b,y the resolution of other types of nitrogen compounds 
of enantiomorphons molecular con%uration by Meisenheimer 
and the present writer. 

The resolution of quaternary ammonium salts was rapidly 
followed by the preparation of optically active substances in 
which the enantiomorphism is associated with the presence of 
an asymmetric sulphur, selenium, tin, phosphorus, or silicon 
atom In all the above cases it is possible to single out one 
particular quadrivalent or quinque valent atom which is 
separately attached to four or five different atoms or radicles ; 
in other words the enantiomorphism of molecular configuration 
may he detected by the presence of such an asymmetric atom. 

In 1874 Van’t Hoff had already predicted that molecular 
enantiomorphism and optical activit}" should be realizable by 
the allene type of molecule : 

b C:G**C <(^ 

in which there is no individual asymmetric atom present. 
Previously this case had escaped realisation experimentally, 
but in 1909, Perkin, Pope and Wallach furnished an example 
fulfilling similar conditions b}’* resolving 1-methylcyclohexy- 
lidene-4-acetic acid 


^^3 \ ^ / CHg 




\ CH, 


GHj 

GH, 


> 


C:C<Q 


/H 

COOH 


into its optically active components. This substance although 
necessarily possessing enantiomorphous molecular configuration 
contains no atom which is asymmetric in the sense of the 
original definition. The optically active complex cobalt, 
chromium, rhodium and iron compounds obtained by Werner 
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in recent years most also be regarded as instances of Bioieeiila.i’ 
asymoietr}". 

Another instance of molecular, asymmetry is furnished 
by 4 “OximinO"Cyc]oliexane*carboxylic acid : 

COOH. / CH. ~ 

>C \c=NOH 

CHg — 

which was resolved into the d-and 1 -forms in 1910 by Miss 
Bain, now of Delhi, working under Mr. Mills at Cambridge. 
This discovery is of more than ordinary im|)orfcance, as it also 
furnished a proof for the validity of the vievrs of Hantzseh and 
Werner on the isomerism of oximes. 

A problem of long standing was at last solved in 1914, 
when Pope and Bead succeeded in obtaining chloroiodo' 
methanesulphoiiic-acid, OH 0 , I. SOg H, in the d-and P forms. 
This substance contains only one atom of carbon , and possesses 
the simplest possible constitution (except one radical). It is 
remarkable as its optical activity is very persistent, and it 
does not undergo racemisation. Hitherto it had been custom- 
ary to regard that a certain degree of molecular complexity 
was necessary before a substance of enantiomorphous mole- 
cular complexity could exhibit optical activity. This feeling 
found support from the fact that no optically active com- 
pound was known which contained fewer than 3 carbon atoms 
in the molecule, and that no resolution of the salts of mixed 
tertiar}^ amines has yet been effected. 

Relation between Optical activity and Ciiewical 

CONSTITUTION. 

The next subject which is receiving great attention from 
^ chemists at the present time is the correlation of optical activity 
and chemical constitution. We have as yet no clear idea why 
substances of enantiomorphous molecular configuration exhibit 
optical activity, but lack of knowledge on this point has not 
deterred the chemist from pursuing this study, which lias 
resulted in the accumulation of large masses of quantitative 
data about optical activity. The complete correlation of these 
results must, however, await till we get from the l\Iathematical 
physicist a theory of optical activity comparable in quantita- 
tive completeness to the electromagnetic theory of light. 

{ a ) Optical activity in homologous series : 

Numerous attempts have been made to discover a connec- 
tion between optical activity and chemical constitution of a 
compound since Crum Brown and Gu 3 ^e independent]^' in 1890 
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brought forward the theory connecting mass and molecular 
rotatory power. This now discarded theory gave rise to a 
large amount of experimental work, the results of which up to 
1964 , have been summarised by Walden and since then up to 
1912 by Frankland In the light of more recent work this 
failure is of little significance as most of the w^ork above referred 
to was carried on a class of compounds known as esters 
which are particularly prone to exhibit anomalous rotatory 
dispersion. Ethjdtartrate has been fractionated into portions 
which differ very widely in their rotatory power for violet 
light, although the differences are small when green or yellow 
light is used. The substituted quaternary ammonium and 
azonium compounds as well as the secondary carbinols recently 
prepared by Pickard and Kenyon are more suitable for testing 
this theory. These compounds possess the simplest possible 
chemical constitution and contain only one asymmetric carbon 
or nitrogen atom having ail the radicles attached directly to 
it. The result of this work also is not favourable to the theory, 
but certain regularities in a qualitative sense can still be traced 
in it. Thus representing the compounds by the symbols Cabcd 
and N (abed) X, the effect of increasing the size of d the 
'■'growing chain,” on the rotatory power depends on the size of 
{or the space occupied h}^) the other radicles a, h and c in the 
molecule. If the space occupied by a,h and c, is very small, 
the effect of increasing the size of d, on the rotatory power 
depends on its configuration. In the " methyl’^ series of car- 
binols, CHy CH (OH^ R., the space occupied by a, h and c is the 
smallest conceivable (CIT,, H, OH) and the values of the mole- 
cular rotatory powers of individiial members in solution (ethyl 
alcohol and benzene) are considerably exalted when the whole 
molecule itself approximates to a ring structure, as in methyl- 
propylcarbinol, and methyloctylcarbinol, or when the growing 
chain in a similar manner all but returns on itself as in methyl- 
amylcarbinol and methyidecjdcarbinoi : 

Normal Secondary Alcohols of the formula 



CH3CH(0H) r. 


R. 

(M)d 

(M)a 



(A normal Alkyl 
group.) 

Ethyl 

Alcohol. 

Benzene. 

(homogeneous state. 

Ethyl 

10 * 77 ° 

» • • • 

10*3° 

6*3“ 

n-propyl 

1B'60 

lo^7B 

12*1 

10*6 

n-Butyl 

12*95 

14*23 

li*S 

11*3 

n-amyl 

13'28 

15*90 

12*0 

11*4 

n-hexyl 

12*73 

16*77 

12*7 

11*7 

n-heptyl 

13*10 

16*98 

12*9 

12*1 

n-octyl 

um 

18-10 

13*7 

12*5- 

n~nonyl 

13*95 

17*69 

14*0 

:; i2*7 

n-deeyl 

14 70 

18-57 

14*5 

13*2 

n-undecyl 

14*74 

17*48 

14*4 

13*7 
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Ob the other hand, the molecular rotator}' power in the 
homogeneous state increases regulaidy by small increments as 
the chain grows. 

When, however, the space occupied by the groups a, h and 
c is larger, the increase in molecular rotatory power as d 
increases, becomes less regular. In the'' Ethyl” series, C,~ Hr 
OH (Oil) R, there are sudden increments when the "growing” 
chain contains 5, 10 and 15 carbon atoms. 

Normal Secondary Alcohols o£ the formula 
0,2 Hb CH (OH) Pw 


Pv. 

(A nomiai alkyl 

Homogeneous. 

state. 

Ethyl Alcohol. 

Benzene. 

group.) 

(M)d 

(M)d 

(M)d 

Methyl 

11*9'^ 

10*77^= 

10-44- 

Propyl 

2*29 

1*17 

i-87 

Butyl 

IMl 

11*17 

10*80 

Amyi 

12'58 

14-47 

13*26 

Hexyl 

12*43 

13*86 

13-82 

Heptyl 

12 26 

9*81 

12*11 

Octyl 

12*43 

10*69 

12*18 

Nonyi 

12-86 

11*35 

12*48 

Decyi 

14 42 

13-46 

14*62 

Pndecyl 

14-55 

13*38 

15-60 

Dodeoyi 

14*59 

12*44 

15*32 

Tridecyl 

14*32 

12*75 

15*44 

Tetradecyl 


Has not been prepared. 

Peutadecyl 

14*83 

12*91 

16*63 


Besides, the sudden increments which occur when the 
growing chain contains 5 or a multiple of 5 carbon atoms, there 
is a gradual, though slow increment in the rotatory power 
throughout the series. 

If the space occupied the groups a, h and c is still 
greater, the '' approximate maximum ” is reached when the 
growing chain contains fewmr than five carbon atoms. Thus 
in the "isopropyl” series of carbinols (CHb).^ CH. CH (0H)R 
where the isopropyl group (CHg)^ CH— is fairly large, the mem- 
ber containing four atoms in the “growing chain ” has the 
conspicuous value for the molecular rotatory power, in the 
homogeneous state, whereas in ethyl alcoholic solution it is 
the member containing five atoms in the growing chain which 
has the conspicuous value. 



Carbinols, (CHg)* CH. 

CH (OH), R. 

Alcoholic solu- 

Homog 

eneous state. 

tion. 

normal alkyl group.) (M)d2^“ 



Methyl 

.. + 4*3° 

-h z-r 

+ 4-7° ' - 

Ethyl 

15-4 

^ 12*4 

16*73 

n-Propyl 

'24*7 ■ 

21*9 

27*97 

n-Butyi 

.. 33-S 

29-1 

35*97 

n-Amyi 

.. 32*9 

28-7 

38-24 

n-Hexyi 

33*9 

29*2 

38*36 

n-Oetyl 

34*5 

29*0 

39*99 

n-Decyl 

34*5 

29*0 

39*38 



2i8 


Journal of the Asiatic Society of Bengal. [N.S.j XVII. 


In the ease of the substituted quatemar.y ammonium and 
azonium series, where the groups a, h and c are very large, 
the “ approximate maximum ” is reached, when the growing 
chain contains three carbon atoms as in Phenylmeth^dbenzyl- 
ammonium series : 

(CfiHo) (OHs) 

, (M)d 

for the ion in aqueous solution. 


R. 

(alkyl group) 

Ethyl 

n-Propyi 

iso-Propyi 

n-ButjU 

iso-Butyi 
is 0-Amyl 


299 

39S 

253 

323 

287 


This series also brings out the constitutive effect of the 
alkyl groups on the rotatory powder. 

" The same is the case with Phenyl methylallylammoniuni 
series i 



(C,H 5 ) (CH 3 ) {C 3 H 5 ) N-R. 

B. 

{M)d 

(alkyl group) 

for the ion in aqueous solution 

Ethyl 

16° 

n-Propyi 

. . 106 

iso-Propyl 

103 

iso-Butyl 

55 

iso-Amyi 

18 


In the case of Phenjdbenzylazonium series investigated 
by the writer, the molecular rotatory power increases rapidly 
with the length of the growing chain.’' The approximate 
maximum " in this case cannot be determined as the series is 
not yet complete but from analogy it may be predicted that 
this maximum will be reached when the growing chain con- 
tains 3 or 4 carbon atoms : 


B. 

(alkyl group) 
Methyl 
Ethyl 
(Allyl) 
n~Propyl 


(C«H5)(0^H7) (NH2) N~-B. 

(M)d 

for the ion in aqueous solution. 
.. 117 ^ 

.. ’ 137*1* 

.. 247*5 


(h) The Epeect op Conjugated Unsaturation : 

Rape as the result of his earlier observations (Annalen 
1903,527,157) laid down the general rule that unsaturated 
groups usually produce an enhanced rotation, which falls off 
with the increased distance of the unsaturated group from the 
active radical. This early view^ was revised by him later on 
as the result of some further work (Trans. Faraday Society, 
1914, 10, 5), and he is now of opinion that unsaturation leads 
to irregularity in the rotatory effect, though not neces- 
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sarih’* to m increased . rotation. The great effect of Thiele’s 
conjugated double bonds on rotation which was discovered in 
1903 from experiments on the MenthvI esters of Sorbic acid, 
(m.. CH : CH. OH : CH. COgR/CRupe'; Annalen, 1903, '827 Am) 
is convincing! 3^ shown by recent work. Some interesting results 
on this relation, which have been obtained by the writer in the 
case of derivatives of imino and amino -camphor are shown in 
the following Table : — 


665 


361 


y — V 

, = ^ h 83' 

5 \ C=0 CHo 

j. - 179 

^ ‘^\c = 0 CHo 

H /?-<> , 

® \ C=0 CHg 

he H,. 0-0 

^ ‘ \ C==^0 CH3 

« 2177 

® '^ \ c=o 

/CH-NHy^^CHg 265 

8 '"-VUo 

8 

8 H,,/?-" O 

° '^\c=0 Br 

, h4“""0 


1382 

235*7 

1338 


277-6 


- H 1695. 

'8 '^U = 0 

C H 288‘9 

8 l^XUo 


Difference 
1004*' : 


1304 


1912 


1146-3 


1060-4 


6^ 


14.00-1 
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-• <i:; 3 

I 

<~ 3 


1774 


1506-5 


267*5 


1985 


1567*2 


c H y 

<i.o 


417-8 


In each of these eight sets of compounds the onlj^ chaiure 
effected has been the addition of two atoms of liydrogen in 
the imino-derivative thereby breaking the conjugation. The 
fall in rotatory power when conjugation is broken is simply 
phenomenal 

The effect of complete conjugation between carbon, 
oxygen, mid nitrogen atoms with the benzene ring on [rotation 
is brought out very clearly in the meta and para phenylene- 
bisiniinocamphors : 


\ c=o o- 


3.4- 


6096 “ 


CONJUGATION BROKEN 


i:: ?! 


. . 2660 


The rotatory powder of the p-compound is more than twice 
as large as that of the meta, and this is obviously due to 
uninterrupted chain of conjugations in the molecule of 
p-phenylenebisiminocamphor, which, however, does not exist 
in the meta derivative. 

Again p- phenylen ebisiminocamphor 


=8 

''C=0 




H 

6 Id. 


iM]o 5405 


1921.] Becmt Advances m Stereoclmnistry. 221 

has more than three times as high a rotation as pheiiylimiiio- 
camphor: 



1750 “ 


Judging from the molecular formulae of the two compounds, 
and allowing for the two phenyliminocamphor residues in the 
former compound, the difference in rotatory power of 1905° 
(5405-2x 1750) must be ascribed to the length of the con- 
jugated chain, which is twice as long in the former compound 
as in the latter. 

Hilditch (T. 1909, 9d, 333) has also obtained compounds 
with high rotation constants by condensing camphor with 
aldehydes. The effect of breaking the conjugation in this series 
is also phenomenal : 


( 1 
\ C^O 


[mIq 67-2° 


[mIq 1020-3° 

i 


^ /C = CH*CH=CHvaH 

> '^(c=0 


^0=0 
Md 2 48 


CH-CHg'CgH^ 


C„C 


/CH-CHg- CH=CH*CgH, 




6 5 


(r) The Effect of Position-Isomerism on Optical 

ACTIVITY. 

The relation between chemical constitution and rotatory 
power which is investigated most is that of position isomerism in 
the aromatic groups present in optically active compounds. 
Erankland in 1896p as the result of his observations on the 
rotatory powers of dibenzoyi and ditoluoyl tartiates, found 
that the order of rotation in the case of position isomerides 
was ortho < unsubstituted nucleus < meta < para. Taking 
the analogy of a weight acting at the end of a lever arm he 
explained the above changes in rotatory power produced by 
nuclear substitution in the ortho, meta and para positions in a 
side chain containing an optically active group in the following 
way : — 

The centre of gravity of the unsubstituted nucleus being 
at the centre of a regular hexagon that in the ortho derivative 
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woiild be somewhat nearer, in the meta derivative somewhat 
further, and in the para derivative still further than that 



Para 


geometrical centre from the side chain containing the optically 
active group. If then the optical activity is determined by the 
moment of the mass of the group, the rotatory power of the 
para isomeride should be the greatest, that of the ortho the 
least and that of the meta derivative intermediate between 
those of the other two. In the case of the unsubstitiited 
nucleus, the mass is smaller, but it acts through a longer arm 
than in the case of the larger mass of the ortho compound, 
but through a shorter arm than in either the meta or para 
compound. 

Frankland revived this Theory in 1912 in his Presidential 
address before the Chemical Society and sought to illustrate its 
validity by a few selected observations of Cohen and his collab- 
orators : 

Position Isomerism and Optical Activity (Cohen and Dud- 
ley, Trans. 1910, 97, 1737), 

Menthyl benzoate 
,, o-toluate 


(M)d20° 

-.239-0° 

231*] 


~232-7° 

223-1 
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Meiithyl m-toluat© 

p-toluat© .. 

, , o-methoxy benzoate 

5^' 

K\~mefchoxy benzoate 
p-m©thoxy benzoate 
o-e th oxy benzoate 

^ 

m-ethoxybenzoate 
p-ethoxy benzoate 
o~pr oDoxy ben zoa te 

^ ^ 

m-propoxy benzoate 
p-prop oxy benzoate 
o-isopropoxy benzoate 

p-isopropoxybenzoate 
o-isoamyloxy benzoate 

^ ^ 

m-isoamyloxybenzoate 
p-isoamyloxybenzoate 
o-allyioxybenzoate 

p-allyloxy benzoate 
o-benzyloxybenzoat© 

< > 

p-benzyloxybenzoate 
o-diine bhyiaminobenzoate 

p~dimethylaminobenzoate 

(iV.S.— The arrow 


{M)cl20-^ 
240*0 
240-4 ■ 
148*2 

247-6 

250*7 


244 0® 

176-4 

> 

240*6 

250-1 

168-8 

> 

246-1 

186*8 

> 

240*6 

247*6 


251*8 

172*3 

255*1 


. 234-7 

237 - 2 
154*7 

242-7 

238*6 

157*3 

^ ^ 
•237-4® 
2383 
180*1 

> 

235- 1 
234*0 

' 175-7 

233-3 

196*2 

^ > 

237*6 

233-8 

174-9 

< > 

236- 9 
162-8 

*< — 

238- 9 
100-9 

< > 

257-9 


is placed in the position 
which the benzoate should occupy according to Frankland’s 
rule, and the arrow in the position which experi- 

mentally it is found to occupy,) 

Thus not once in these nine cases is Frankland’s rule 
violated at the lower temperature, whilst at the higher tem- 
perature the para is slightly out of order with regard to the 
meta on several occasions. 

He, however, omits from this address, other observations 
of Cohen which do not support his rule : 


^lenthyl esters of 
benzoic acid. 


Menthyibenzoate 


- 239 ®. 



FI 

Cl 

Br 

I 

NO, 

0 

. . - 194-5® 

- J95® 

- 205® 

- 237® 

- 38r 

ni 

236 

237 

239 

237 

251 

P 

239 

237 

239 

237 

237*5 


o<m<B = p; o<m=:p<B; o<m=B=;p; o=m=p<B; p<B<m<o. 


Menthyi esters of benzoic acid. Menthyibenzoate (M)j 


-233® 


o 

m 

P 


FI I 

- 188-5® - 236® 

— 229 -T 233-5° 

' , . . - 239 - 224 

G<m<B<p ; p<B <m<o ; p<B<m<o. 


NO, 

- 370® 

- 250 ' 

- 230 



224 Jotirnal of the Asiatic Society of Bengal. [N.S., XVII, 

It is seeB that the ortho compound produces the largest 
deviation from the constant of the unsubstitiited compound, 
and not once in these 8 cases is Frankland’s rule borne out 
by these results. Cohen as a result of these discrepancies la ys 
down another rule which is to the effect that the rotatory 
power produced by an ortho substituent differs more from that 
of the unsubstituted compound than do those of the meta or 
para derivatives. 

The writer has investigated several series of new com- 
pounds derived from Camphorquinone and finds that both 
these rules are invalid. The molecular rotatory powers of 
derivatives of phenyl iminocamphor are given in the following 
table:— 

Derivatives o£ phenylimino- (M)ci Chloroform solution plienylimino 
camphor. camphor =1750°. 



GHh 

Br 

Cl 

OCH.; 

ortho 

1183° 

1382“ 

441 '7° 

612° 

meta 

.. 1065 

1338 

1538 


para 

2177 

1695 

176S 

3314 


o < m < Lin < p ; m < o < p < un ; o < m < un < p ; o < un < p. 

Derivatives of phenyiamino- Methyl alcohol solution phenyl- 

camphor. aminocamphor=:1462°. 



CHv 

Br 

Cl 

ortho 

1030° 

1311° 

486-4° 

meta . . 

1504 

1260 

1261 

para . . 

2001 

1545 



o<un<m<p; m<o<Jun<p.; o<m<un. 

If the theory of Frankland were correct, i.e. the rotatory 
power were determined by the position of the centre of gravity 
of the nucleus in relation to the optically active group, we 
should expect : 

(i) the greater the mass of the substituting element or 

group, the greater would be the difference between 
the constants of the para and ortho isomerides ; and 

(ii) the para-isomeride would have the maximum rotation 

and ortho the least. 

It is seen that the order laid down by Frankland is followed 
only once in the case of tolyl compounds in methyl alcoholic 
solution, out of the seven cases above investigatpdi Secondly, 
in the case of bromphenyl derivatives, it is the meta compound 
and 7ioi the ortho which has the lowest rotation. Thirdly, the 
difference in rotatory powers of ortho and para tolyl deriva- 
tives is 3 to 4 times as large as in the bromphenyl derivatives, 
although Bromine is a much heavier element than the methyl 
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group. Fourthly, the nature of the solvent is .sufficient to bring 
about an alteration in the order of rotatory power, as is seen 
in the case of tolyl and bromphenyl derivative.s in chloroform 
and methyl alcohol solutions. 

Cohen's Rule is also not obeyed as it is the meta compound 
in the case of bromphenyliminocamphor and the para deriva* 
tive in the case of metho.xyphenyliminocamphor which differ 
most ill rotatory power from the constants of the un substituted 
compound and not the ortho. 

The results obtained by the writer in the case of deriva- 
tives of phenylaminocamphor equally go against the above 
rules as the following points show : — 

I'lIVi Ci^ioroform solution plienyl- 
ammocamplior=309'^. 


Derivatives of phenyiami 
camp]ioi\ 

ortho 
meta . . 
para . . 

CHs 

iir 

361 

265 

o < p < un < m ; 

(M).i 

Br 

235° 

277*6 

288*9 

: o<m<p<im. 

Methyl alcohol solution phenyl- 
aminocam phor = 229*81 . 

r,.„ A . • . 

Derivatives of phenylamino- 

camphor. '' ^ 

Br 

ortho 

174° 

230-2° 

meta . 

198 

.■207*9,' 

para ... 

158 

2C96 


p < o < m < un ; 

m<p<un<o. 


(i) The order of rotatoiy powers as laid down by Frank- 

land is not followed once in the above four cases. 

(ii) The difference in rotatory powers of o — and p— tolyl 

compound is li times as large as that in the case of 
Bromphenyl derivatives in ehlorofrom solution, 
although Bromine is a heavier group than the 
methyl radical. 

(iii) In no case has the para compound the maxiniuni rota- 

tion; whereas the ortho, meta, and the iinsiib- 
stituted compound each has had the maximum 
rotatory power. 

(iv) The effect of solvent on the order of rotatory power 

of position isomerides is remarkable ; the ortho 
bromphenyl compound has the lowest value in 
chloroforrn, whereas it has the highest value in 
methyl alcohol. 

(v) Cohen’s Rule is followed in chloroform solution, but 

not in methyl alcohol. 
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It has thus become clear that we have as yet no rule 
which can apply to all the cases hitherto investigated and the 
most important point which has emerged from this work is 
that the nature of the solvent plays a considerable part on the 
order of rotation of position isomerides. The conclusion is 
naturally forced on us that this problem is nmcli more compli- 
cated than was anticipated by Frankland and others. 

The eSect of position isomerism on optical rotatory power 
in the case of the naphthalene nucleus has also been studied 
by the writer. It is found that the substituent in the /:?-posi- 
tion has somewhat higher rotatory effect than in the a- 
position. 

{M)ci (M)d 

I chloroform. Methyl alcohol. 

Naphthyliminocamphor < a .. . . 1774® 1625® 

I 0 .. 1985 1893 

, ,, , . ■ (a .. . . 267 ’5 210 

iSi aphthylaniinoeamphor * * | 417*8 366* 


But experience already gained from similar work warrants 
the supposition that it is possible that this relation may not 
hold in all cases. 


Thr Walden Inversion : 

I wish now to draw your attention briefly to a remarkable 
Inversion, first described by Walden in 1896, as shown in the 
following scheme : — 



1-chlorosuccinic 
acid. «- 


Aggo 

1“ Malic acid. 


Pel s 
— ^ 
KOH 


Pels 


■ < 

KOH 


Malic acid. 

Agao 

'V 

d-chlorosuccinic 

acid. 


You will observe that not only laevorotatory but also 
dextro-rotatory, ehlorosuccinic acid can thus be obtained from 
one and the same laevorotatory aspartic acid, accoi'ding as the 
amino-group is replaced by chlorine by means of nitrosy] 
chloride, or is first replaced by hydroxy group by means 
of nitrous acid, the hydroxyl being subsequently replaced by 
chlorine with the aid of phosphorus pentachloride. Further 
laevorotatory or dextrorotatory ehlorosuccinic acid can be 
converted each into its enantiomeride on replacing the chlo- 
rine through the agency of silver oxide, and then re-introducing 
the chlorine in place of the hydroxyl group by means of 
phosphorus pentachloride. An optical cycle of changes is 
thus accomplished, during which a change of configuration 
occurs, though it is not clear at which stage of reaction, this 
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change of configuration is brought about. Now it does not 
follow that a change of sign of rotation represents an abiiomial 
reaction (i.e. a reaction in which a change of configuration 
takes place), for there are numerous cases where such a change 
occurs without assuming change of configuration. For 
example, the introduction of acyl grouj)s into malic and tar- 
taric esters produces derivatives of opposite rotation from 
those of the unsubstituted esters. 

Since as we have seen it is the reagent which brings about 
a normal or abnormal reaction by replacement several chem- 
ists have attempted to offer explanations of the Walden 
Inversion in terms of the mechanism of substitution in asym- 
metric molecules 8ome of them, especially Armstrong, 
Gadamar and Fischer, make the supposition that during the 
reaction unstable intermediate compounds must necessarily 
be formed, in order to preserve a continuous asymmetry of 
the molecule, while subvStitution takes place; and Fischer 
points out that substituents such as NHg, OH, Cl, etc., with 
which the Walden Inversion ordinarily occurs, are those which 
possess '' residual affinity/' This enables them to form inter- 
mediate compounds which are later decomposed and the 
place vacated by the old substituent is occupied by the new 
one (in which case no change of configuration occurs) or by 
one of the three already present. 

Werner supposes that the nature of the groups already pre- 
sent has a guiding influence, by which the entering group ma.Y 
be attracted to one of the three faces of the tetrahedron (formed 
by the central carbon atom and the four associated groups) 
contiguous to the group X. to be displaced, in which case no 
inversion occurs, or the entering group may be attracted to 
the face remote from X, in which ease inversion will occur. 
The mechanism as proposed by Werner does not in volve any 
reference to the fact that one group would take the place 
formerly held by the other. 

The most recent investigations of Debj^^e on the molecular 
structure of the Graphite crystal, made by meaUvS of X-rays, 
throw some new light also on the problem under consideration. 
Del) ye show^ed that under certain conditions the carbon atom 
can act with three valencies of equal strength, while the fourth 
valency is considerably reduced in comparison with the others, 
acting in a direction perpendicular to the plane of the last and 
with only a slight intensity. It is supposed that during the 
chemical process, a passing detachment of the radical takes 
place, and as soon as the new substituent arrives, the restitu- 
tion of this fourth reduced valency into the original state of four 
equal valencies can occur towards one or towards the other side 
of the plane of the other three, both these events leading to two 
enantiomorphous configurations. But it still remains unex- 
plained why such a change of place does not alw’ays lead 
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to complete raceiiiisation, as both antipodes have the same 
mechanical stabilit}^ 

However, all these suggestions must be considered hypo- 
theses, which are sometimes useful, but none the less quite 
arbitrary. 

Frankland expressed the position quite rightiy in 1913, 
when he stated' ‘it appears that there does not exist at the 
present time any criterion by which the relation between the 
configuration of an optically active compound and that of its 
derivative can be decisively ascertained ” 

The most recent researches carried out by Sen ter and his 
collaborators from 1915 onwards further show the utter in- 
adequacy of these so-called “explanations,’’ which are based 
solely on the role which the reagent plays in these reactions. 
The phenomenon is much more complicated than was thought 
at first.' ■ 

The role which the solvent plaj^'s on the sign of rotation 
of an optically active product first discovered in 1915 by 
Senter and Drew opened up a new chapter in the stud3^ 
of the “ Walden Inversion.” They showed that when the 
halogen atom in opticallj" active phenylchloracetic acid is dis- 
placed by the amino group by the direct action of ammonia, 
the sign of the amino acid depends on the nature of the solvent 
in which the reaction occurs. In water, the higher aliphatic 
alcohols, and benzo-nitrile the resulting amino acid has the 
opposite sign to thechioroacid taken, whereas in liquid ammonia, 
acetonitrile, and the lower aliphatic alcohols, the amino acid 
has the same sign as the original chloroacid, These results are 
given in the following table : — 


Solvent. 

Liquid 
Water . . 

CHgOH . . 

C.2H5OH 

(n) 

C^HqOH (iso) 

C^HgOH (n) 

G^Hi50H (n) 

C^HbCH^OH 
C^HgCHaCHaOH 
OH3CN .. 

O^Hf,CN . . 

In a subsequent investigation carried out in 1918, with 
phenyl bromacetic acid, Senter and Tucker obtained results 
which in many respects correspond with those found for the 
chloro-acid. But there are also important differences which 
\vill undoubtedly prove of great value in elucidating the 


Senter and Drew T. 1916, 10.9, 1092. 

Specific rotation 
of amino acid 
formed. 


Sign of cliloro- 
acid taken. 

1- 

d- 
d~ 
d- 
d- 
1~ . 
d- 
■■ 1-^ 
d~ 
d- 
d- 


+ 83 

d (very small) 
+ 24 
+8 
+4 
+ 3? 
-73 
+ 2 
-16 
f 6 
. -4 


Comparison of 
sign of product 
and chloro-acid. 

Same sign. 
Change of sign. 
Sam© sign. 

Change of sign. 


Same sign. 
Chang© of sign. 


Proceeding's of the Annual Meeting, 1921. 

FEBRUARY, 1921. 

Tile Animal Meeting of the Asiatic Society of Bengal wa.^ 
liekV on Wednesday, the 2nd February, 1921, at 9-15 p.m. 

Mahamahopadhyaya Haraprasad Shastri, M.A., C.I E., 
F.A.S.B., President, in the chair. 

The following members were present : — 

Khan Sahib Abdni Wali, Pandit Ainulya Charan Vidya- 
bhusana, The Hon. Justice Sir Asutosh Mookerjee, lit., i)r. 
U, N, Brahmacliari, Mr. N. 0. Chatter jee, Miss M. L. Cleghorn, 
Mr. H. C. Das-Gupta, Mr. D. A. David, Rev. E. Francotte, 
Mr. Ganapati Sircar, Mr. T, P. G^hosh, Major E. D. W. 
Greig, I.M.S., Mr. S. C. Kar, Mr. P. S. MacMahon, Dr. R, C. 
Majunidar, Mr. J. van Manen, Mr. Panchanan Mitra, Dr. B. 
Prashad, Mr. Ramaprasad Chanda, Mr. H. C. Roy-Chaudhuri, 
Kumar Sarat Kumar Roy, Mr. Satyendra Nath Basu,, Mr. S, 
A. Skinner, and others. 

Visitors Mm, A. H. Harley, Miss. 0. Cleghorn, Mr. G* 
Cleghorn, Mr. Panchanan Ray, Mr. R. Salmi, and others. 

The President ordered the distribution of the voting 
papers for the election of Officers and Members of Council for 
1921, and appointed Mr. P. S. MacMahon and Khan Sahib 
Abdul Wali to be scrutineers. 

The President also ordered the distribution of the voting 
papers for the election of Fellows of the Society and appointed 
Dr. R. G. Majumdar and Dr. U. N. Brahmachari to be 
scrutineers. 

The President announced that the Eliioi.t Prize for 
Scientific Research for the year 1920 would not be awarded 
as no Essays had been received in competition. 

The President also announced that the Barclay Memorial 
Medal for the year 1921 had been awarded to Sir Leonard 
Rogers, Kt. 

The Annual Report was then presented. 
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yiNNUAL JvEPORT FOR I92O. 

■The Council of the Asiatic Society of Bengal lias the 
honour to submit the following report on the state of the 
Society^s affairs during the year ending 31st December, 1920. 

Member List. 

The number of Ordinary Members in the last list corrected 
up to 15tli June, 1920, was 373. The number of Ordinary 
Members elected during 1920 was 37,of whom 20 were included 
in the total of 373 in June last. The number of Ordinary 
Members to be now added is therefore 17, in addition to 1 
member who though elected in 1919 paid his entrance fee in 
1920, thus a total of 18 Ordinary Members has been shown 
in the present list. On the other hand, 8 haTe withdrawn, 
10 have died, 7 have been struck off under Rule 38, 15 under 
Euie 40 and 1 under Rule 41. Of these 19 were deleted from 
the list published in June, 1920, and the names of 22 members 
have now^ been removed. The number of Ordinary Members 
in the past six years is as follows 




. Paving. 

.. 

Non-Paying. 

iJ. 

< 

'■'■',gH , ■' 

Year. 

4i 

d 

©■ 

’cfl 

QJ 

■d- ■ 

a ^ 

is 
^ § 

Foreign. 

Total. 

Life. 

Absent. 

Total. 

;.■ 

P'' 

< 

0 

1915 .. 

171 

188 

: ■:21, 

280 


40 

65 

445' 

1916 .. 

145 

159 

18 

322 

' 25'"' 

60 

85 

407 „ 

1917 .. .. : 

150 

144 

15 

309 

24 

45 

', 69' 

'■:,,'3.78''^" 

1918 .. i 

153 

145 

17 

315 

'24, 

43, 

67 

■,■'■■382,'' 

1919 up to loth 
June 1920 

141 

128 

15 

281 

■ ■ 


64 

, 'm ^ 

373 

1920 to end of 
December 1920. 

161 

134 

15 

j 310 


C32/':'; 

'■,'.58 

368 


The following members died during the course of the 
year: — 

Sir Duncan Colvin Baillie, K.C.S.I. ; Lieut. -Col. John Man- 
ners-Smith, C.V.O. ; Mr. Tukaram Krishna Ladu ; Maharaja 
Oirijanath Roy ; Maharaja Kumar Sundar Bharat Singh ; Lieut. - 
Col. 0. R. Stevens, I.M.S. ; Lieut.-Col. W. D. Sutherland, 
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I.M.S. ; Br. L. P, Tessit-ori ; Dr. Satis Ciiaiidra Fidyabliusana ; 
Mr.. E. J. Woodhoiise. 

One member, Br. N. A.nnandale, lias conipooiided for his 
subscriptions during the year. 

The number of Special Honorary Centenary members and 
Associate iiiembers remained iinclia.ngecl. these be.mg 2 and 11 
respect] vel}^ 

There was one death among the Honorary Fellows, viz. 
Sir Charles Lvall, K.C.S.I- During the vear \¥e ha%7-e elected 
Prof. T. W. Rhys Davids, .LL.D. ; Sir Charles Eliot, K.C.M.G. ; 
Prof. A. Foucher. B.Litt. ; Sir James Frazer. 'Kt. ; Arthur Keith, 
Esq., M.D. ; Sir Joseph Larmor, Kt. ; Prof. Sylvain Levi ; R. B. 
Oldham, Esq., P.R:..S. ; Sir David Praiii, Kt. ; Sir Aurel Stein; 
K.C.I.E. : Prof. J. Takakiisii, as Honorary .Fellows, making a 
total of 28. 


Fellows of the Society. 

Owing to a technical contravention of the Regulations 
regarding the election of Felloirs the Council resolved that no 
election of Fellows should be held in 1920. 

At a meeting of the Fellows of the Society resident in 
Calcutta held on Thursday, 2Sth June, 1920, the question of 
the alteration of certain dates in the Regulations for the elec- 
tion of Fellows was considered, and it was resolved that : — 

(1) The suggestion of Dr. Aiinandale to change 1st 

October into 1st August be accepted : 

(2) The Secretary’s suggestions that 1st March should 

be altered -to 1st October in Rule 2 ; and that 
for ‘‘ the end of November/’ should be sub- 
stituted loth November,” in Rule 3, be 
adopted. In Rule 5 the following should be 
added after the word fellow,” so as to reach 
the Society by 31st December.” 

There were twm deaths among the Fellows, viz. : — Maha- 
mahopadhyaya Satisehandra Vidyabhusana, Ph.D., and Lieut. - 
Col. W. D. Sutherland, I M.S. These names were removed 
from the last list of Fellows. The number now stands at 38. 

Office-Bearers. 

In September Major R. B. Seymour Sewell, re- 

signed his post as Biological Secretary of the Societ^y, and Dr. 
N. Annandale was appointed to act for him until Dr. S. W. 
Kemp’s return. In November Dr. Annandale resigned his 
offices as Biological and Anthropological Secretary and Dr. 
Kemp took over the office of the Biological Secretary and 
agreed to carry on the duties of the Anthro]pological Secretary 
until next election. Dr. S. K. Banerji continued as Physical 
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Science/. Seeretary, during, the year except for five months dur- 
ing which he was absent from Calcutta when Dr. Gb E. Pilgrim 
carried on his woi'k. On the death of Dr, Satis Chandra Vidya- 
bhusana in April, Prof. D R. Bhandarkar was appointed Joint 
Philological Secretary in addition to his office as Treasurer. 
In June Mr. W. W. K. Page was appointed Treasurer of the 
Society. Mr. Page continued until he proceeded on. leave in 
August, when Mr. O. Martin succeeded him. Lieut.-GoL D. 
MoCavyl.M.S., left India on leave and in August Major R. 
Knowles, I.M.S., was appointed to act ior him. In May Dr. 
W. A. K. Christie resigned his office of Genera! Secretary, and 
Ikir. A. H. Harley was appointed in his place. Mr. Harley con- 
tinued as General Secretary except for one month during which 
he was absent from Calcutta when Major Sewell performed the 
duties of the General Secretary. 

There have been no other changes among the Officers of 
the Society since the last annual election. 

Office. 

Mr. H. Elliott continued as Assistant Secretary during 
the year, and gave prompt attention to the duties of his post. 

In March, Babu Nani Lai Manna, despatcher of the 
Society died and the Council granted his widow a gratuity of 
Rs. 210 representing six months’ pay in consideration of his 
services since 1892. Babu Probodh Chandra Deb has been 
appointed on probation in his place. 

Mania vi Hafiz Nazir Ahmed, First Travelling Mania vi 
attached to the Arabic and Persian Search Department, has 
been granted leave without pa^^ for one year from the 14th 
December, 1920. 

Under Council order the Mania vis together with all the 
furniture and books belonging to the Search Department have 
been transferred to the Philological Secretai^y’s house with a 
view to better control of the work of the Search Department. 

Society’s Premises and Property. 

The Proceedings regarding the acquirement of a portion of 
the Society’s land for the purpose of road-widening in Park 
Street have now been closed and after due negotiation the 
Council agreed to accept from the Land Acquisition Collector 
for the Society the oifer of Rs. 65,000 made on behalf of the 
Calcutta Improvement Trust. In November 1915, the Council 
accepted an estimate made by the Trust of Rs. 60,000 for the 
said piece of land. The Asiatic Society was bound by this agree- 
ment, but in view of the nature and aims of the Society the 
Chairman of the Trust consented to increase the purchase* price 
from Rs. 60,000 to Rs. 65,000. This money has been received 
and invested in Twelve Months Government Treasury Bills. 
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Til accordance .with Rule 6-4 A a circular was issuer] to the 
resident members of the Society intimating the prcposal of the 
Council that a new building be erected on the site of the one 
noiv occupied by the Society. The matter was discussed at 
the General Meeting liekT on May 5th,. 1920, when no objection 
was raised. In accordance ivitii Rules 64 and (;5 another cir- 
cular with the architects’ report, together with a reduced copy 
of an eiewatio,n-sketch of the proposed new biiikling, were sent 
to the whole body of 'members for their .votes in favour or 
against. There was only one unfavourable vote. The matter 
was brought up for final disposal at the General Meeting held 
on 7th July and carried unanimously. 

Mr. T. F. C4hose p.resented to tlie Society an enlargement 
of a photograph of an old ruined Temple called Diimraii in tlie 
Sub-division of Satkbira, Khulna district. The framed pilot o- 
graph has been hung in the Society’s rooms. 

The Council has sanctioned .an increase of charges from 
Rs, 60 to 75 per annum for the maintenance of the. Society’s 
15 electric fans. 

Indian Museum. 

Xo pre.seiitations \rere made over to the Indian Moseurn. 

The Director of the Zoological Survey of India was granted 
permission to send in exchange to the Baroda State Museum 
and to the Patna Museum certain duplicate specimens from 
the Society’s collection in the Indian Museum. 

During the 3’ear there has been no change in the Society’s 
Trusteeship, the Hon. Justice Sir Asutosh Mu.kh.opadhva3’'a, 
Kt., C.S.I., D.Sc., F.R.A.S., F.E.S.E., F.A..S.B,, continuing to 
be a member of the Board of Trustees on behalf of the Soeiet\’ 
under the Indian Museum Act X of 1910. 

Indian Science Congress. 

The Seventli Annual Meeting of the Indian Science Con- 
gress was held in Nagpur from 12th to 17th Janiiaiy, 1920, 
under the presidency’^ of His Honour Sir Benjamin Robertson, 
K.C.S.L, K.C.M.G.,,. C.I.E., LL.D., I.C.S., Chief Commissioner, 
Central Prorinees., The subscriptions of about 510 members 
were received ; the scientific papers communicated amounted 
to 89. Abstracts of these are being piibiislied by the Congress 
and copies will be sent to the members. 

It was arranged that the Eighth Annual j^leetiiig of the 
Indian Science Congress should be held at Calcutta in the 
office of the Geological Survey of India and in the Indian 
Museum on Jan. Slst, Febr. 1st, 2nd, 3rd, 4th and 5th, 1921. 
His Excellency the Right Honourable the Earl of Ronaldshay, 
G.C.LE., Governor of Bengal, consented to be Patron and the 
Hon’ble Sir Rajendra Nath Mukerjee, K.C.LE. was appointed 
President, and Mr. P. S. Macmahon and Dr. J. L. Simonsen 
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Honorary Geaeral Secretaries/ and Di\ E. P. Harrison, of tJae 
Alipore Observatory, Calcutta, and Dr. Hassaii Sulirawardy, 
District Medical Officer of Lillooah, E.I.R., Local Secretaries, 
and the Hon’ble Sir Asntosh Mookerjee, lit., Chairman of the 
Local Committee. 

Meetings. 

The Society’s General 'Meetings have been held regularl^r 
everj^ month, inclnding the recess months of September and 
October by order of the Conncil. 

Deputation. 

On an invitation from the Institnt International de Bibiio- 
grapliie, Bruxelles, to send a representative of the Society to a 
conference to be held at Bruxelles on the 7th September, 1920, 
and following days, the council appointed Dr. W.A.K. Christie, 
B.Sc., to represent the Society. It is to be regretted that 
Dr. Christie was unable to represent the Society owing to the 
communication from the Society not having reached him in 
time for the conference. 

The Society received an invitation from the Hindi Sahitya 
Sammilan to attend their meetings at Patna on the 2nd, 3rd 
and 4th April 1920. Under Council order the notice was 
placed in the Society’s rooms for the information of members. 

Agencies. 

Mr. Bernard Quaritch has continued as the Society’s Lon- 
don Agent. A detailed account of the stock in hand has now 
been submitted by bim together with- a statement of the sale 
proceeds of the Jotcrnal and Proceedings^ Memoirs and Biblio- 
theca Indica from July 1914 to 30th November 1920 amounting 
to £208-13-8. Mr. Quaritch has written to the Societ^y that 
he is reluctantly compelled to give up the agency for the sale 
of the Society’s publications owing to his being pressed for 
room, as the small amount of sales does not justify his giving 
up so much space for warehousing the publications of the 
Society. The matter is before the Council for consideration. 

Owing to the war Mr. Otto Harrassowitz, Liepziig, ceased to 
act as Continental Agent. He has now submitted an account 
together with a list of the stock in hand of the Society’s 
Journal and Proceedings, Memoirs and Bibliotheca Indica show- 
ing the sale proceeds from 1st July, 1914 to 1st July, 1920, 
amounting to £36-9' 1 and Rs. 1,477-2-5. He has also asked 
permission to continue as the Continental Agent and the 
matter is before the Council for consideration. 

During the year the Council has appointed Mr. Paul Gcuth- 
iier as the Society’s Agent in France and six boxes containing 
the Bibliotheca Indica publications asked for by him have 
been sent for sale. 
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Barclay Memorial Medal® 

In term,s of tlie rales for the award of the Barclaj’- Memorial 
Medal there was no award during the year. 

, In coiiiiection with the award for 192.1 , the following mem- 
bers were appointed to form a special ‘vBarcla}^ ' Memorial 
Medal Committee to make recommendations to the Couiicii 
Lieut.-Coi. D. McCav, M.D., I.M.S. ;■ G. E. Pilgrim, Esq., D.Sc., 
F.G.S.; C. (I Calcier/ Esq., and C.' A. Bentley, Esq., M.B., 
D.P.H., with Dr. S. W. Kemp, .B.A.,.tlie Biological Secretary, 
as Chairman. 

Under Council order the account of the Barclay Memorial 
Fund with the Alliance Bank of Simla, Ld., Calcutta Branch, 
was closed and the Government Papers for Rs. 500 with 
them together with the credit balance of Rs. 88-9-4 were 
transferred to the Bank of Bengal, Calcutta, for deposit on 
account of the fund. The reason for the transfe,r is that the 
Council co,nsiders it more convenient that all the securities of 
the Society should be deposited in the same Bank. 

Elliott Prize for Seientihc Eesearch. 

The subject selected for the Elliott Prize for Scientific 
Research for the year 1920 was Phvsics and the notification 
appeared in the Galcutta Gazelle, dated i4th January, 1920. 

In terms of the notification the essays of competitors 
should have been sent in so as to reach the President of the 
Society by the end of June, 1920. No essays were received 
and therefore no prize for 1920 wall be awarded at the annual 
meeting of the Society in February, 1921. 

Finance. 

The appendix contains the usual statemeiiis showing the 
aceoimts for the year 1920. Statement No. 21 shows the 
Balance sheet oi: the Society and of the different funds admi- 
nistered through it. 

The credit balance at the close of the year is Rs. 2,04,902- 
6 - 0 , against Rs. 2,00,319-11-9 on 31st December 1919. Of this 
amount Rs. 1 71,000 belongs to the Permanent Preserve, the 
working balance, exclusive of funds administered for Govern- 
ment, being Rs. 33,902 as against Rs. 30,919 at the end of 1919. 

The Society has received the usual grants of Rs. 20,800 
and Rs. 5,000 from Government of Bengal and India respect- 
ively as under : — 
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From Government of Bengal- 

— 

Rs. Vkle Statement 

Anthropological Fund 


2.000 

No. 

1 

Bureau of Information 


1,200 

j,r. 

5 

Oriental Publication Fund 

No.’i 

9,000 

No. 


Do 

No. 2 

3,000 

5 5 

10 

Sanskrit MSS. Fund for catalogu- 




ing and preservation of MSB. . , 

5,600 


12 

Total 


20,800 




From Government of India — Rs. T/rJe vStatement 

Arabic and Persian MSS. Fund . . 5.000 No. 13 

Statement No. 14 contains an account of the Society’s 
investments in Government Securities which are held in deposit 
by the Bank of Bengal. We hold 3-|-^'o Government Promissory 
Notes of the face value of Es. 2,74,200. Thej^ cost Es. 2,73, 
206-3-10, the average purchase price being Rs. 96-1-6. The 
market price at the time of writing this report is nominally 
Ks. 53. We also hold 4% Government Terminable Loan of 
1915-16 of Rs. 10,100 purchased at par. In addition we have 
3|% Government Promissory Notes of the face value of Rs. 
500, belonging to the Barclay Memorial Fund. 

Statement No. 15 shows how the current Bank balance is 
temporarily invested. 

In statement No. 16 ivS shown the money invested in 
Government Treasury Bills. — Rs. 65,000 received from the 
Calcutta Improvement Trust being the purchase price of 15 
hathas of land acquired for widening Park Street. 

Statement No. 17 gives an account of amounts due to and 
from the Society by way of subscriptions, publications, and 
contingent charges. 

In statement No, 19 is shown the sum reserved, with 
interest thereon, and kept in deposit with the Chartered Bank 
of India, Australia and China, London, for printing the Kashmiri 
Dictionary in London. 

The Budget estimates for the year 1920 were : — 

Receipts Rs. 24,260, E:«:penditure Rs. 23.272. The actual 
receipts are Rs. 26,803-8-5, including the ‘‘admission fees,” 
and one “ compound subscription,” and the actual Expenditure 
Rs. 24,084 9-7, including clothing,” “Gratuity,” 

“Subscription Refunded,” and '‘Coins,” which wTre not pro- 
vided for in the Budget estimate. The financial position of the 
Society therefore shows an improvement of nearly Rupees four 
thousand six hundred over last year. 

During the year we have received Rs. 1 ,600 from Admission 
fees and one Com]_')ound Subscription, and as usual the Perma- 
nent Reserve has been increased by Rs. 1,600 (face value) 
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transferre.c! .from. the. Temporary Reserve. The Permanent 
Reserve now stands at Rs. 1,71,000 (face value). . 

The B'udget estim.ate of probable Receipts and Expe.iicli- 
tore for the year 1921 is as follows : — 

. ■ Receipts ' . . . Rs. 25,203 

■Expenditure , . .. . ^ .,,23,002 

BUDGET ESTIMATE ' FOR 1920. / 

Receipts. ' 

1920. ■' ' 1920. ■' 1921V^ ,'; 

.Estimate. Actuals. Estimate. 



Rs. 

Rs. 

Rs. 

Members’ Subscriptions ... 

9,000 

8,201 

9,000 

Sobscriptions .for the So- 
ciety’s Journal and Pro- 

" ceedings and Monoirs . . 

1 920 

2.040 

2.040 

Sale of Publications 

L200 

1.290 

l.,200 

Interest on Investment 

9.440 

10,942 

10,213 

Rent of Room . . 

600 

550 

\ 650 

Miscellaneous . . . . 

100 

161 

100 

Government AlkAvance— for 
publication of papers in 

Journal 

2,000 

2,000 

2,000 

Admission fees 


1,360 


Compound Subscription . . 

• • 

■■■ 260 


Total 

24.260 

26,804 

' 25,203 

Expenditure. 

Salaries . . . 6,842 

7.154 

7,758 

Commission 

600 

562 ■ 

600 

Stationery .:...■ 

100 

192 

150 

Pension 

■228 ■ 

188 

180 

Light and Fan 

200 

214 

200 

Taxes' . . ■ ■ . . 

1 .500 

1,495 

1,495 

Postage . ■ ' . . . : 

500 

786 

500 

Freight 

300 

■ 108 

200 

Contingencies . . 

400 

■ ■ 391 

400 

Books 

600 

258. 

600 

Binding 

600 

594 

60() 

Journal and Proceedmgs sxidi 

Memoirs 

9,000 

8,595 

9.000 

Indexes 

200 


200 

Printing (Circulars, etc.) . . 

600 

441 

500 

Carried over . . 
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I-^roiiglit forward . . 
Auditor’s fee . . 

Petty Repairs . . 

Insurance . . 

Grain Allowance 
War Bonus . . . . 

Winter clotiiing . . 

To Personal Account (Writ- 
ten' off and Miscellaneous) 
Summer Clothing 
Gratuity’' .. .. 

Subscription refunded , . 
Coins . . 


1919. 

1921 

1922 

Estimate. Actuals. 

Estimate 

Rs. 

■: Rs. 

Rs. 

150 

250 

250 

100 

9 

25 

344 

344 

344 

264 

162 


154 

454 


90 

122 


500 

1,461 

63 

210 

6 

9.V 



Total .. 23,272 24,084 23,002 


We therefore anticipate a profit of rather more than 
Rs. 2,200. An}^ expenditure for which provision has not been 
made might be met from the above surplus. 

Library. 

The total number of volumes and parts of magazines 
added to the library during the year was 2514, of which 173 
were purchased and 2341 were either presented or received in 
exchange. 

In January 1916, the Council appi^oved of the transfer of 
the medical periodicals to the School of Tropical Medicine, on 
payment of the amount spent the Society on the purchase 
of certain old numbers of medical periodicals, including the 
cost of binding. The School opened during the year and the 
medical periodicals have been transferred there on receipt of 
Rs. 714-4-6. This amount has been set aside for completing 
other scientific series wanting in the Society’s set. 

On an application from the Leland Junior University, 
California, asking as a gift a set of the Society’s publications 
from 1914-1919, inclusive, the Council agreed to comply with 
the request. 

Publications. 

Six numbers of the Journal and Proceedings (Vol. XV, 1919, 
No. 7 and Yoi. XVI, 1920, Nos. 1-5) were published during 
the year containing 368 pages and 16 plates. 

One number of the Memoirs was published, Vol. VTI, No. 3, 
containing 118 pages and 6 plates. 



February, 1921. ] 


Annual Report, 


XI 


.. Two Numismatic Supplements, Nos. XXXIII and XXXIW 
were publislied. ,iii -tiie Society’s and Proceedings^ Vol. 

,X VI, 1920. Nos. 3 and ,5,- under the editorship of Mr. W. E. M, 
Campbell, I. CCS. 'Some details are noted in dhc report under 
'vCoinsd' 

No progress lias been made in the publication,' of the. 
Indices to the Society’s Journal and Proceedings and Memoirs, 
since the issue of the Index to the Journal and Proceedings 
for Vol, X, 1914. The indices to the Philological portions of ' 
the Journal and Proceedings,. Vols. XI-XIII, ■ 191.5-17 and^tlie 
Memoirs, Vols. 3 and 5 'have now been prepared and they 'are 
in the hands of the Joint Philological Secretary for examina- 
tion. 

A circular 'was issued to 'all the members of the Society 
asking whether they were prepared to forego their claim to 
any of the following classes of the issues of the. Society’s 
]\femoirs: (a) letters, (b) biological science., (c) physical science, 
(d) anthropolog^u Several replies have been receivetl and 
.their contents noted. 

Exchange of Publications. 

During the ,year the Council accepted nine applications 
for exchange of publications, viz. : — (1) From the Natal 
Museum— the Society’s Journal snid Proceedings and Memoirs. 
for their Annals. (2) From the Librarian in charge of the 
New Marine Library, Paris — the Society’s Journal and Proceed- 
ings a.ixd such portions of the Society’s Memoirs as deal with 
Biological problems or have a- bearing on Marine or Brackish 
Water Fisheries, for the publications of the library. ' (3) From 
the Real Academic de' Ciencias y Artes de Barcelona — the. 
Society’s Journal and Proceedings and Memoirs for their 
Memoirs, BuUeiin md Catalogue . (4) From the Editor of 

‘' Chemical Abstracts ’’—the Society’s Journal and Proceedings 
and Memoirs for their periodical. (5) From the Burma Be- 
search Society— the Society’s and Proceedings only for 

their JournaL (6) From\ Dansk Naturhistorisk Foreiiliig, 
Copenhagen — the Society’s Journal and Proceedings and Me- 
moirs for their Videnskahelige meddehlser. The Society has 
offered the back vols. of the Society’s publications in exchange 
for an equivalent of their publications. (7) From the Durban 
Museum, Natal — the Society’s and Proceedings a^nd 

Memoirs for their Annals. The Society has offered the back 
vols. of the publications of the Society in exchange for their 
Annals extending over a similar period. (8) From the Straits 
Branch of the Royal Asiatic Society, Singapore — the Society’s 
Journal and Proceedings and Memoirs lot Journal. The 
Society has offered the back vols. of the publications of the 
Society in exchange for the back vols. of their Journal extend- 
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ing over a similar number o£ years. (9) From the Museum of 
Comparative Zoology, Cambridge, Massachusetts — the Society's 
Journals and FroceerHngs and Memoirs iot their publications. 
The back volumes of the Society's Journal and Proceedings 
from Vols. I — XV and Memoirs 'Y6\^, J — VII have also been 
sent to the Museum, with a request to send the Society the 
back volumes of their publications over a similar period. (10) 
From the Universitj’-'of Illinois Library— the Society's Journal 
srad Proceedings dbwd Memoirs for the publications of the 
ITniversity, including the Natural History Survey Bulletin. 
The University has been offered the Society's Journal and 
Proceedings dbTid. from 1905-1919 in exchange for an 

equivalent of their publications. 

An application from the Superintendent of the Archaeo- 
logical Survey of Burma was received asking for the Society's 
publications in exchange for the U Epigraph ia Burmanica ” : 
as this periodical is included among the publications supplied 
to the Society by the Archaeological Survey of India in ex- 
change, the Council resolved to send as a presentation to the 
Survey the Society’s Journal and Proceedings only. 

Owing to a change in the Proprietorship of '‘The Athe- 
naeum,” the supply in exchange of this periodical has been 
stopped. 

Philology, eto. 

Mr J. T. Rankin has contributed a paper containing notes 
and extracts from two volumes of a Dacca Diary found by him 
in the India Office Library. The Diaries are in two instal- 
ments, and cover the periods 1669 to 1682 and 1688 to 1691 
respe(;tively. The second instalment of the Diaries is preceded 
by a historical retrospect and both are illustrated with foot- 
notes. The third instaiment of the diaries covers the period 1736 
to 1748, and is preceded b.Y a short history of the incidents 
which took place before Dacca cea.sed to be the capital of Ben- 
gal. The amalgamation of the two trading companies into 
the United East India Company was effected at this yjeriod. 
otherwise there is nothing of importance to record regarding 
the English settled in Dacca at this time. 

Mr. H. Beveridge has contributed a paper in which he 
deals with a letter written in Turki by the Emperor Babar to 
his son Kamran about the year 1526^ A.D. It contains admoni- 
tions of a political nature. 

An interesting paper on Hindu Astronomical Deities has 
been published by Mr. G. R. Kaye in which he deals with the 
main characteristics of the Hindu planetary deities, and the 
cults connected therewith. He has discussed in this connec- 
tion the Vedic and post-Vedic deities, various Astronomical 
myths, Mediaeval solar cults, the Geographical distribution of 
the temples devoted to sun worship, Mediaeval Ritual, Icono- 


Ann ual EeporL 


February, 1021..] 


xiii 


grapli,y,.of solar deities, tiie manual syiiibois, tlie present prac- 
tice of sun planetary worship and their various .influences.. . 


Anthropology, 

Mr. Hornell has contributed to the .Memoirs of the' Society 
.a. paper entitled “' the Origins and Ethnological Significance of 
Indian Boat Designs!'. .The .various types of craft now used 
in India are described, and accoimts, gleaned from various 
sources, given of the models employed in ancient times. The 
theoi.y that Mediterranean culture has spread eastwards along 
definite trade routes is discussed in the light of the evidence 
afforded by boat-design. 'In an appendi.v the author has dis- 
cussed the sigiiiflcance of the Oculiis in boat decoration. 

The following papers dealing with Anthropology, iisi.rig 
the term i.n a wide sense, have been published in the Journal 
during, the year : — 

A Loo.m used by the Gaodar Herdsmen of Seistan.”. Bv 
N. .AnnandaK D.Se., F. A.S.B. (Vol. XVL 1920, No. I). 

“ The Tigari — a primitive type of boat used in Eastern 
Bengarb By Baini Prashad, D.Sc. (Vol. XVI, 1920, 
No. 1). . 

A note on the above bv Maulvi 'Abdul Wall ( Vol. XVI. 

■ . 1920, No. 1.) ■ " ^ ■ 

“ Opening Address in a Discussion on the Value of Bodily 
Measurements in Distinguishing Human Races". Bv 
N. A.rm.andale, D.Sc., F. A.S.B. (VoL XVJ, 1920, No,"3). ■ 

In ■ the la.st named paper Dr. ■ Annaiida-le .has criticised 
existing aiithropo. metrical methods. From experience gained 
in anthropological work in Calcutta he is of the opinion that 
more attention should be paid to the descriptive part of 
physical anthropology than to measurements, which he consi- 
ders to be both necessarily inaccurate and in some points 
actuay,y . misleading. ' 

Biology. ... 

Dr. Ainiaudale and Dr. Bajiii Prashad have published 
further notes on freshwater molluscs belonging to genus 
Carnptocemii, 

No further parts of Dr., Annandale's “ Zoological Results 
of a Tour in the Far East have, appeared during the year but 
other papers are now in the press and will be issued shortly. 

Mr. Kenoyer has contributed /notes on VaUisneria in 
which lie draws attention to a number of characters by which 
the European, American and Indian.,- .forms can be discriminated. 

Mr. Haines has provided descriptions of a number of new 
species of plants from Bihar and Orissa. 
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Physical Science. 

^ following is a list of the papers published during the 

year : — , 

(1) Improvements in Measurements with Quadrant Elect- 
rometers. Part II, simplified aiTangements for accurate and 
continuous work. — By V, H. Jackson and A. T. Miikeijee. 
The paper is a continuation of the authors’ work on the same 
subject published in J.A.S.B., VoL X, 1914. The authors have 
considerably simplified the arrangements described in the pre- 
vious paper for accurate and continuous work. 

(2) The Utility of Dessicants in Electrostatic Measure- 
ments. —-By V. H. Jackson and A. T. Mukerjee. In this paper 
the authors have tested the relative efficiencx?' of the various 
dessicants used in electrostatic measurements under strictly 
uniform conditions using Dolezulek electrometers. 

(3) The Purification of Indian Sesame (Til) oil. — By Hash- 
mat Rai and li. B. Diinnicliff. Experiments are described in 
the paper undertaken with a view (i) to decolorise ; (ii) to 
deodorise, and (iii) to harden the oil by methods capable of 
commercial application. 

(4) Note on Nitrogen. A new method of Preparation. — 
By Hashmat Rai. 

(5) On the Rationalisation of Algebraic Equations. — By 
Nripendra Nath Chatter jee. The piesent paper aims at nieet- 
ing the objection raised by Prof. Mahendra Nath De in a paper 
published in J.A.S.B,, July, 1908, with regard to the method 
used by the author in an earlier paper on the subject. 

(6) The automatic control of the separation of a liquid into 
fractions limited by specified densities. — By H. B. Dunnicliff. 
The apparatus which is general in its application was revised 
by the author to control the run-otf of the strong and weak 
waste acids recovered from the dipping pans used in the manu- 
facture of guncotton by the displacement process. 

Medical Section. 

Adjourned meetings of the Medical Section were held in 
October, November and December 1920. Papers were read 
by Dr. U. N. Bramachari, M.A., M.D., on The Minimum Cura- 
tive Doses of Quinine when given intravenously in Malaria, on 
Blood -pressure Observations during such Injections of Quinine, 
on New Antimonial Preparations in the Treatment of Kala- 
azar, and on The Resistance of newl}^- formed red Blood Cor- 
puscles to Haemolysis; also by Major R. Knowles, I.M.S., mi 
the Life of Pasteur, and on the Mechanism and Treatment of 
Snake Bite. The attendance at the adjourned meetings of the 
Medical Section has been disappointing ; and most unfortun- 
ately it seems to be the case that when it comes to devoting 
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one evening a ' montli to the -eonsideratioii of scientific iiiedical 
work and pripers many of the leading medical praetioiiers of 
Calcntta are otherwise engaged/’- 

Intarnational Catalogue of Seientifie Literature. '' 

The most important event during the year under this 
head was the holding of a Gonjerence in London with regard 
to the future of the Catalogue. The Conference w.^'as organised 
by the Ro 3 mi Society and delegates ■ were invited from the 
different countries. . Dr. H. H. Hayden,,' C.I.E,,' D.Sc., F.R.S., 
was elected by the Society as its delegate to the Conference. 
The decision of the Conference has been recently communicated 
to the Society'. 

During the year several volumes of the I,ri tenia tioiial 
Catalogue which' irere detained for want of transport' facilitie.s 
owing to the 'war w’ere received from the Central Bureau and 
were despatched to the subscribers in India. Subscription's 
covering the value of all copies of the Catalogue received up to 
date were collected and remitted to the Central Bureau in 
.London. 

Index slips of almost all the scientific papers published in 
Indian Journals for which no slips have been sent to the 
Central Bureau before have been prepared, thus practically 
bringing the work up to date. These are being despatched to 
the Central Bureau. 

Bureau of Information. 

Very little '\vork was done in this department of the So- 
ciety’s activities, but after the census operations are over a 
large number of references are expected. 

Catalogue of Sanskrit MSS. 

Notices of 11,264 MSS. have been written out, their con* 
tents arranged according to subjects, and, so far as possible, in 
chronological -order. The second volume, on the Vedas, is in 
the press, but oiving to the paucity of good compositors and 
the high price of paper the progress is ver\’ slovv . A second 
Press is going to be engaged for the third volume, on Siiirti. 

Arabic and Persian Manuscript Search and Catalogue. 

During the year 1919 no MS, was imrchased on behalf of 
Government. 

The Government of India has continued the grant of 
Rs. 5,000 a year for the next five years for the purposes for 
which the Research l^'und was instituted. 
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During the year 1920 the following eight Arabic, Persian 
and Urdu Manuscripts were purchased on behalf of Govern- 
meiit Al-Azharu'l-MuimiatMm fil-AMbarfl MtdarnaUra 

by Jalalu’d-Din ‘AbdiPr-Rahman B. Abu Bakr as-Suyiiti. (2) 
Al-Masalul-Bahiyyatu’z-Zakiyya ‘alal-Masa’ilil-Ithna 'Asha- 
riyya by Abu'l Ikhlas Hasan ‘Ammar ai-Wafa’i a.^i Sliuriin- 
hiilall. " (3) Kitab Adah al-'Alim w^a’l-Muta allim fi’l-Muka- 
tahat. (4) Kitabu’l-Tazkira by Shaykh Khalifa Shaykh aU 
Katililn. (5) Sah'a Sayyara by ‘All Riza Khan. (6) Al- 
Fiituliat aMtahiyya by Zakariyya B. Muhammad ai-Ansari. 
(7) Dewaii'i’Mirza Tafta. (8) Dewan-i-Ma'ruf. 

The preparation of the Catalogue of the MSS. in the Govern - 
ment collection on the lines of the Catalogue of two collections 
of Persian and Arabic MSS. preserved in the India Office Library 
by Sir E, Denison Ross and Professor E. G. Browne is in pro- 
gress. The Travelling Mawlavies were engaged in this work 
throughout both years. The amplification of the Society’s 
Catalogue of Persian MSS. continued from the subject reported 
last is in progress. 

Bibliotheca Indica. 

The following w^'orks have been published in the Bibliotheca 
Indica:— 

The Baudhayana Srautasutram VoL 3, fas. 3, which has 
been edited with numerous footnotes by Dr. W. Cal and. 

The Maitrayaniya Upanisad fas. 2 which was formerly 
edited by E. B. Cowell has now been revised and re-edited b,y 
Mahamahopadhyaya Dr Satis Chandra Vid 3 'abhusana. 

The Atmatattvaviveka fas. 3, wdiich is a work on the re- 
futation of Buddhist Metaphysics, has been edited with 6 old 
Commentaries by Mahamahopadhyaya Vindhyesvari Prasad 
Dvivedin. 

The first of Minor Tibetan Texts contains the Song of the 
Eastern Snow Mountain in the Tibetan language with an 
English translation, together with an elaborate glossary and 
notes by Mr. Johan van Manen. 

Under Bardic and Historical Survey of Rajputana Dr. L. P. 
Tessitori has edited Ghanda mu Jeta St ro VUhd Suje ro kiyo 
in the Bibliotheca Indica. It is a poem composed hj Vlthu 
Siyo Nagarajota, a Cavana, at the stipend of ran Jeta Si of 
Bikaner, about the year 1535 A.D., to celebrate a victory 
obtained by the latter prince over Kamran. 

The sixth fasciculus of Udayanacarya’s Nyai/ardrtilcatdlpar- 
yapansuddhi edited by Mahamahopadhyaya Pandit Vindhyes- 
vari Prasad Dvivedin and Mahamahopadhyaya Lakshamana 
Sastri Dvavida has come out in No. 1432 of the Bibliotheca 
Indica, 

Of the odes of Shaikh Muslihu’d-Din Sa'di Shirazi, edited 
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by Sir Lucas White King, Kt , C.S.I., LL.D., one faseiculus of 
the first part (Tayyibat) containing odes 1-153 was published. 

*AmaI-i-Salili or .Shah Jalian Kama of Muhammad Salili 
Ivambo, edited by G. Yazdani, M.A., M.E.A.S. Fasciculus I¥. 

The Akbar-Nama of Abu’i Fazl — a history of the reigti of 
Akbar including an account of his predecessors, translated from 
the Persian bv Mr. H. Beveridge. I.C.S. {retired}. Fasciculus, 
XI. 

Coins. 

„ During the year the work' of Honorary Numlsma,tist has 
been carried on by Mr. W. E. M. Campbell, I. CIS., in place of 
Lieut. -Col. H. R. Nevili, I. CCS., who resigo,ed. 

During 1919 Numismatic iSupplement No. XXXII was 
[■lubiislied containing the following papers : — No. 198. Some 
.Rare Mughal .Coins, by H. Xevill. No. 199. The Reign of 
Alaii-d-din Bahm.an Shah, Gapt. H. Wliittell. Two 
Xiiinisniatic Supplements, Nos. XXXIII and XXXIY, have 
been publi sited during 1920. In these Mr. S. H. Hodivala has 
eontiiiued his valuable work in connection with Mughal Mint 
Towns.' .A mehiiicholy interest attaches to the paper b,y the 
Eev. Dr. Taylor, on some Shah-i-Hlnd coins w'liicii he had in 
his possession . as it is the last of the long series of iiumis- 
niatic articles which he contributed during many years to our 
Joimial. Dr. Taylor died .on 21st Feb., 1920. 

A lengthy note has been contributed Mr.' R. D. Banerji: 
on the coins of the Jajaiiella dynasty. The same author lias 
also published an account of Pratihara gold coins, gold coin of 
rdayadeva, wdio has been identified wnth.the Paramara Udaya- 
ditya, .Alarngirnagar, a ne'w Mughal mint, and Giirii-Govinda 
of Sylliet. Notices of the Nisars of Shahja.han and a new 
Jairnpur.Mohar of Akbar have been contributed by Mr. K. N. 
Diksiiit. A iie'w gold coin, of Chandragupta II is the s'libject 
matter, of .a note published .by Mr. Prayag Dayal. 

. No .additions of any .importance were made to the coin, 
cabinet of the Society during 1919. 

The coin , cabinet has received few additions during the . 
yean ' ■ Six L4dil . Sliahi XJopper coins were presented by the 
Saperliiteiideiit. of the ikrcliaeological Survey, Western. Circle, 
Poona. The Society purchased 4 interesting early , Miihaiii- 
niedaii silver pieces of possibly, an unknow'a'type.' Enq'uiry is 
being made regarding. them from experts.. 

The examination of treasure trove from the Central Prov- 
inces has been taken over. by. the 'Staff of the Nagpur Museum. 

The Honorary Numlsnxa.tist.;-. reported on a find of 80 
Mughal rupees found in ..Blmratpur State : none was of great 
interest. 

The Society is in full ' accord with the Archaeological 
Department of the Government of India as regards the necessity 
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of keeping catalogues of the coins in public cabinets up to date, 
and is considering the possibility of producing a supplementary 
ist of additions made since the publication of the Indian 
Museum Catalogue. 



Mahamahopadhyaya Haraprasad >Shastri, M.A., C.I.E,, 
F.A.S.B., President, deiiTO^ed an Address to the Society. 

Annual Address, 1920. 

Ladies and Gentlemen, 

You have listened to the Annual Report prepared by 
the Honorary Secretary, Mr. Harley, who has, for nearly a 
year, conducted the affairs of the Society with prudence, 
promptitude and discrimination, for which I shall remain ever 
grateful to him. 

The principal event of the year is the settlement of a 
misunderstanding which threatened in the beginning of the 
^’'ear to terminate in a protracted law-suit. But thanks to Mr. 
Harley’s tact and judgment an amicable settlement has been 
arrived at to the satisfaction of both the parties. The Society 
got some money and the re-building of the boundary wall was 
done at the expense of the Trust— a concession for which my 
thanks are due to Mr. Bompas, the Chairman of the Trust. 

During the year the building-scheme made some headway. 
A new scheme has been prepared and the Society has approved 
of it; and there is a strong Building Committee to push the 
work on. In the near future, a new palace, five stories high, 
will be added to the ‘‘City of Palaces/’ It wilt be a great 
improvement to the locality. The ^Society will help materially 
in increasing the housing accommodation of Calcutta by add- 
ing eight fiats on the top-floor. 

It is often said that the Council of the Asiatic Society is 
more important than the General Meetings of the Society held 
at 9-15 p.M„ on the first Wednesday of the month. My pre- 
decessor, Sir Henry Hayden, thought otherwise and he made it 
a point to attend every General Meeting where learned papers 
were read and discussed. I have followed his footsteps, and 
in these four years there is quite an improvement in the 
attendance at the General Meetings. And the meetings were 
often very lively and animated. The popularity of the Society 
depends on the success of these meetings. 

The Medical Section of the Society was in abeyance 
during the war. It has been revived during the year and 
there is a good deal of enthusiasm among our Doctors to 
improve the position of the section. Dr. Knowles and Dr. 
Brahmachari are at present the heart and soul of the Section. 

I hope in a short time the Society will find its member-list 
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i iiipro ving. , For the abeyance of the Medical Section was one 
of the . principal canses of the loss of members. With these 
few remarks on the Annual Report I now proceed to read my 
Address. 

The i^DDRESs : 

I rise to-day with tremblings and misgivings. I will this 
day speak on a vital question of Indian History, Indian Reli- 
gion and Indian life. The entire Hindu commnnity is interested 
in it and there are speculations towards its solution by scholars 
both ancient and modern; but it is still regarded as mysterious 
and as invoh^ecl in obscurity. The question is the inclusion of 
Siva in t^he Hindu Pantheon. That he was not a Yeclic Deit^’ 
goes without saying. That he had no share in the sacrifice is 
beyond question. That he got a share in the sacrifice, after a, 
severe struggle as represented by the Daksayajfia and its de- 
struction, is certain. 

Who is this Siva ? He is one of the Hindu Trinity. But 
the other triumvirates have their worlds, their palaces, their 
gardens, their attendants, their splendour, their power ; Siva 
however has none of these. He has no Loka, no palace, no 
garden. He lives at Kailasa, but he is not the lord of Kailasa. 
Kiibera is the lord. He is a homeless vagabond, living on 
cremation and burial-grounds with no other companion than 
ghosts and goblins and so on. The other members of the 
Trinity have splendid dresses and ornaments and a complete 
paraphernalia of godhood. Siva covers himself with the skin 
of a tiger and often with the quaiters, i.e. he goes naked. 
Then who is he ? There are so man}^ deities in the Eg - Veda, 
Agni, Vayu, Varuna, Indra, Suryya,. Savita, the Marufcs often 
called Rudras, and others. But Siva is nowFere. The Meri- 
dian Sun is Visini,' who in later tradition nourishes as the 
second member of the Trinity, Brahma is first mantra, then 
food, then the Supreme Being in the Masculine, and then the 
all-pervading principie in the Neuter. But Siva is nowhere. 

There is a prevailing notion that the Vedic Rudra is Siva, 
but in the Rg-Veda, Rudra is almost always used in the 
plural. They are an assemblage of deities. They are identi- 
fied with the Maruts, the storm-gods. They are associates of 
Indra, who loves them as his own children. They are called 
Rudras, because they screech in the atmosphere. In one 
])iace they are said to be born of Rudra in the singular and 
i^rsni, the atmosphere god and the goddess of earth. But their 
paternit}^ is differently eKi3lained in the different parts of the 
Rg-Veda. Their number is given nowhere in the Rg-Veda. 
But in later literature they are said to be an assemblage 
of Eleven Rudras. They have nothing to do with Siva in the 
Rg-Veda. Rudras are fierce but they may he pacified ; and 
when pacified, they can do an immense amount of good. 
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In the two Yajus Samhitas, and in one or two hymns of 
the Rg-Veda. Riidra is often worshipped in the singular. 
Jn all parts of India except Bengal, Rudri or Riidradhyaya is 
memorized by every priest frorn^^ his early childhood. The 
priests consider this Rudra to be Siva. They sometimes call 
him the Chief of the Assembly of Riidras and oftener the 
twelfth of the Riidras and their lord, the chiefship of the 
assemblage being assigned to Ganesa, the elephant-headed son 
of Siva, But this does not comprehend all the various aspects 
of Siva. 

In the later literature, the Saivas or the followers of Siva 
have developed several systems of Saiva Philosophy, the 
Lakulisa being the earliest, the Pasupatas coming next and the 
Kasmir School coming last of all. The Kasmir School was 
founded in the middle of the 9th century, and the LakiiliSa 
cannot go be^mnd the 6th. But these sects have absorbed in 
their works all that was best in the systems of the Hindu, Bud- 
dhist and Jaina Philosophies, and developed an Iconography and 
a system of worship which in richness surpasses all other sys- 
tems except ])erhaps the Tantric cults of Northern India. But 
even before the development of the oldest School of Siva ciilt 
tlie Author of Amarakosa gives fortj^-eight different names for 
Siva, showing liow wddely the worship of the god prevailed in 
India in the early centuries of the Christian era. He is now 
w'orshipped more in his phallic emblem than in images and 
statues in the round. Though there was some emblem worship 
in the first few centuries of the first milleniimi of the Christian, 
era, the worship of the emblem was universalized by Vasava, the 
founder of the Lingayata sect in the 11th century. In earlier 
centuries the images were more in evidence than the^emblem. 
Even before the commencement of the Christian era Siva was 
well known and widely worshipped. Shortly after his birth Bud- 
dha was taken to a temple of Mahesvara and Mahesvara came 
out in person and took Buddha in his arms. Hof rath Blihier, 
when he heard that the site of the birth-place of Buddha had 
been identified, sent Rs. 800 from Vienna with instructions to 
find out the temple of Mahesvara if possible. Kautilya mentions 
Siva- temples as an indispensable adjunct of every fort. Patafi - 
jali makes mention of Siva, Skanda andVisakha. So Siva- 
worship goes back to the 6th century B.C. Yet he is not 
mentioned in the ancient Vedas. So he must have his being 
between the end of the Vedio and before the commencement 
of the Buddhist period of Indian History. 

Is Rudra really our Siva? The two may be identical in 
some of the aspects, but in the majority of aspects they differ. 
The Rudra w’^orship in the Samavedi Sandhya describes him as 
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He is the realitj^ . He is, the troth. He is Supreme Bralimaii. 
He is Porusa... He is' black and^ brow,n. . He belongs to the 
U|)per region. . He has abnormal eyes and „ pervades the Uni- 
verse.’’ But the later eonception 

WT%fa(sr Trf^' ?;5rcrfjTft:f*w 

‘‘Siva is like a silver-mountain, moon-crested, with limbs 

brilliant with the radiance of a variety of precious stoiiss. with 
four hands holding axe, Di.rga, boon>| 50 se, no-fear pose, 'with 
a smiling benevolent look, seated on a lotus throne,, propitiated 
with hymns by deities on all sides, with five heads and three 
eyes, clothed in a tiger-skin, and the beginning and the seed of 
the Universe.” The conceptions materially differ. ■ Who, is 
then Siva? or Mahadeva with forty-eight different names ? 

He has eight different Murtis, the Earth, Water, Fire, Aiz, 
Ether, the Sun, _ the Moon and the Sacriffeer under eight 
different names, Sarvva, Bhava, ■ Rudra,. Ugra, Bhima,,' .Isiiia, 
Mahadeva and the Pasupati. He sits in all his splendour in, 
the midst of these eight dignitaries and he is daily worshipped 
by Brahmanas and Brahmanic Hindus. \¥here is this splendid 
assemblage to be found ? 

There is a chapter in.the Atharva-Veda, the loth, whieii is 
regarded by ail scholars, Indian, and European, as mysterious. 
Its meaning is very little ■ understood. In the midst of ,a 
mass of poetiw, it is a chapter in prose. In the michst of the 
archaic Vaidika language, it has the ring of classical fancy. 
In the midst of , incantation,, charms and necromancies, it is 
full of beautiful imagery. . In the midst of archaic old-world 
conceptions, it looks like modern poetry. In the midst of 
practical sacrificial details, it rises as a work of imagination. 
It is so u'onderful that it strikes everybody w^ho reads the 
Atliarva-Yeda ; and every one is at a loss to understand what 
it means, -what it imports, 'what is the idea underlying it. It 
strikes one as a chapter on the glorification of the Vratyas. 
x\nd who is a Vratya ? , He is not as we commonly understand 
him Savitrlpatitah, a fallen Aryan, but he is an Aryan out- 
side the Vedic circle, an : Aryan : outside the Antardesa, the 
tract inhabited by the ¥edic Aryans. He is on all sides of 
the ¥edic settlement. He has no Brahmanic culture, no 
trade, no commerce. He is. a warrior and a keeper of flocks. 
He has no permanent settlement and lives in a temporary one 
called vrdiyas. They roam about in hordes. They fight the 
Yedic Aryans. The Vedie Aryans have their bows and 
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arrows. These have only bows without the strings. It is in 
fact a Banghi ov Bank with which they fight. The Vedic 
Aryans had chariots of fine make with a place for the conceal- 
ment of weapons. They had horse- whips and reins. But the 
Vratyas had carts loosely planked over, drawn by horses and 
mules kept ineffectualty imder restraint by a Prafoda,a> stick 
with a piece of leather-string attached to one end like that 
still used by our carters. They had peculiarly rude dress, and 
knew the use of silver ornaments only and not gold. 

The Brahman a of theSama-Vedahas a long chapter on the 
purification of these Vratyas. And curiously enough, when 
purified the}^ are admitted to all the privileges of the Vedic 
Society — they can study the Vedas, perform the sacrifices, 
entertain Brahmins with food cooked by themselves, see mantras 
and even compile the Brahmanas. The Vratyas were in fact 
nomadic hordes of Aryans, but when tliey assumed a settled 
life they w^ere fully admitted into the Vedic Society. But 
they were not allowed to bring in any of their possessions of 
their nomadic life to their new home. They had to distribute 
them among their old comrades still continuing in nomad 
life or among the so-called Brahmins of Magadhadesa. 

The wrong notion that the Vratyas were a race of fallen 
Aryans stood in the way of the right understanding of the 
15th chapter. The general notion was that it w^as meant to 
be a glorification of the Vratyas. But it is not known 
whether they were still then in nomad life or settled. But 
reading the chapter over and over again I found that the 
Vratyas induced the creator to look within himself, and he 
saw Suvarna, brilliance. That brilliance increased and grew 
up, and it became Isana, it became Mahadeva, it became 
Ekavratya or the totality of the Vrat37’a community, in other 
words, the spirit of the Vratya communit}^ the god of the 
Vratya community. The rainbow became his bow, stringless 
bow like the hdnghis of the Vratyas. With the red outer 
edge he drove the enemy and with the inner blue edge he cut 
them. ■ 

So the chapter is not exactl^^ the glorification of the 
Vratyas, but of their spirit, of their god whom they had lost, 
as stated in the Brahmana of the vSama-Veda. The Maruts 
instructed them in the Samans, the recital of which re-united 
them with their god and purified them for entrance into the 
Vedic community. This idea struck me and I read the 
chapter again and again with increasing interest, eagerness 
and enthusiasm And wonder of wonders ! I found my Siva 
there. He is Isana, he is Mahadeva. Both these names are 
familiar to every Hindu. His bow was lying at Mithila with 
no string. It is a Vratya how, never used with a string. It 
was Siva's how. The king of Mithila promised the hand of 
his daughter to any one who could string the how. No one 
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succeeded but Rama and as a reward be won tbe daughter of 
Janaka. 

Other clues to the Identlficat-ion , of , our Siva .with .the 
'Ekavrat.ya followed in rapid succession. .He went to the East, 
eertain Samans followed him and certain of the. gods. Their 
Sraddha or the goddess of devotion became his mistress, 
mantra became his Magadha or minstrel, supreme conscioiisness 
Ms clothing, day his head-dress, night his hair. His ear-orna- 
ments were of silver (not gold). His precious stone was Kal- 
mali (speckled) . The past and present were Ills footmen running 
along with his car. His mind was his cart. Matarisva and 
Pavamana were hivS draught animals. Wind was his chariot- 
eer. Whirlwind was his guiding stick. Fame and reputation 
were his fore-runners. Thus fully equipped as a Vr?ltya in 
spiritualised form he goes to the East. So to the South, so 
to the 'West and so to the .North, with almost the same 
accompa-niments differing only in a few items. Thus from. 
Antardesa he went on ail sides. This, is what represents the 
four faces of the Mahadeva. In the older legends Mahadeva 
had four faces and there are still images of Siva with four 
faces ; often his phallic emblem is endowed with four faces as 
in Pasiipatinatha. But it is said that the Brahma had five 
faces, and in a fight Mahadeva snatched away one of his 
faces and put it on the top of his four, facing upwards. This 
is again exemplified in the third paragraph of this chapter in 
which it is said Urdhvo-atisthat, ‘'He stood with his face up- 
wards..’^ 

He stood for a year. l¥hen the gods said why do you 
stand ? '' He said, “ Give me Asamdi (a Gharpoi).’' The gods 
gave him one. The four legs of the Charpoi were summer, 
spring, rains and aiitiimn. The two long poles w^ere Vrhat 
and Rathantara Samans and the two shorter ones w^eie 
Yajoa-Yajhiya and Vama-Bevya Saman. Rks were the long 
strings, Yajus the short ones. The Vedas were the sheets 
and mantras the pillows. Saman was the seat and Udgitha 
was the support. Gods were attendants his side and so 
on. The spirit of Vrat 3 ^a occupied all that was most sacred 
in the Vedic societ\^ and he is regarded as a source of all the 
Vedas. He sat on a Charpoi because the nomad Vratyas 
used Charpois. 

But the most striking and convincing clue to the identi- 
fication is given in the fifth paragraph of the same chapter. 
The eastern quarter from the Antardesa gave him Bhava as 
his servitor, the southern quarter from the same Antardesa 
gave him Sarva, the w^estern quarter gave him Pasiipati, the 
northern quarter gave him Ugra, the Dhruva gave him 
Rudra, upper regions gave him Mahadeva and the whole of 
the Antardesa gave him Isana. Here we get the seven of the 
eight murtis of Siva, not however representing the five ele- 
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iiaeixts arid the Sun, Moon and the Sacriheer; but Antardesa 
the four cardinal points, the Zenith and the Dhruva« There 
is no Bhima of the eight murtis. For I believe the develop- 
ment of the^idea of Skasa represented by Bhima was not 
yet; That Akasa is_a very late conception is inferred from 
the way in which Aknsa has been proved as an entity in 
Kanada’s Vaisesika Darsana. In our daily worship of the 
eight murtis we begin, as in this, from the East, though the 
names of the presiding deities are not in the same order. 

In the same chapter we are told that if a learned Vratya 
comes into a house as an Atithi when the Agnihotra is proceed- 
ing, the Brahmin householder should receive him with honour 
and ask his permission for offering oblation to the fire. If he 
permits, the sacrificer goes on with his work, otherwise not. 
If he offers oblation with the Vratya’s permission he gets ail 
the fruits of /it ; if without his permission, he incurs sin. 
The Vratya seems to be above all sacrifices. So was Siva in 
Daksa-Yajha. He did not care whether his father-in-law 
Haksa invited him to the sacrifice or not, whether he gave 
him a share in the sacrifice or not. But his consort Satl 
cared for it, and when Daksa proceeded with his Yajha without 
Siva she gave up her life ; and a struggle ensued; all the 
Universe was agitated and almost destroyed ; Daksa’s head 
was severed from liis body and was substituted by a goat’s 
head. At last, the sacrifice had to be completed with a share 
assigned to Siva. 

Thus was the spirit of the Vratya race fully and com- 
pletely and irrevocably admitted into the Hindu Pantheon. 
Thus the mystery surround ing the 15th. chapter of the Atliar- 
Veda is to a great extent cleared up and the significance of the 
legend of the Daksa-Yajha realised. Siva was the god of the 
nomads and he retains almost all his nomadic habits still. 
He has no house and no home. He is often ridiculed as a 
homeless vagabond and he does not disdain to live even in 
cremation -ground. He is fond of intoxicating drugs. He is 
not afraid of snakes and serpents, in fact, he lives with them 
and makes them his ornament. He is the god of the nomad 
flock-keeper and therefore, rides on the bull. He is a nomad 
of nomads, the spirit of the nomadic horde. The nomadic 
Aryans have assumed settled life, but their god has not yet. 
Kalidasa says in one place that Siva revels in all that is 
regarded as impure, inauspicious and obnoxious by cultured 
society. All this is because he was the god of the nomad 
hordes, the Vratyas. 

Under the rules of the Society I now lay down my office 
and hand it over to Sir Aahutosh Mookerjee, Kt., C.S.I., M.A., 
D.L , D.Sc., Ph.D., F.A.S.B., Saraswati, Sastravacaspati, 
Sambhuddhagamachakravarti, a grand personality who has a 
strong hold on the Government and the High Court, who is 
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the life and sonl of the University and of the Mnsennij who 
names on the administrations of the Science x4ssociatioii and 
the Pandits’ Association ■ with consummate tact' and abilit}^ 
who is the head of the Imperial Library and of the Calcutta 
University Institute. And he now brings the Asiatic Society 
of Bengal with its numerous ramifications within the scope of 
his many-sided activities. 

May this venerable Institution flourish under his care! 

The President announced the election of. Officer.s and 
Members of Council for the year 1921 , to be as follows • 

President, 

The Hon. Justice Sir Asutosh Miikliopadhvava, Kt., 
aS.L, D.L., D.Sc., F.R.S.E., F.R.A.S., F. A.S.B. 

V ice-P residents, 

Mahamaiiopadhyaya Haraprasad Shastri, ClI.E., M.A., 
F A S B 

P. J. BriiM, Esq., I.S.O., D.Sc., F.C.S., F.G.S., F.A.S.B. 

L. L. Fermor, Esq., O.B.E., A.R.S.M., D.Sc., P.G.S., 

F A S B 

Lieut-CoL* D. McCay, M.D.,' F.R.C.F., F.A.S.B,, LM'.S.' 

Secretaries and Treasurer, 

General »Secretary : — A. H. Harle}", Esq., M.A. 

Treasurer : — 0. Slartin, Esq.^ 

Philo!ogic,al Secretary:^ — Dr. A. Siihrawardy . If tikliarul 
Millatj M'.A., F.A.S.B. (Bar-at-Law’). . 

Joint Philological' Score tarv : — D. R> Bhandarkar, Esq., 
M.A., F.A.S.B. , 

f Biology': — S. W. Kemp, Esq., B.A.,\ 
■Natural History! D.Sc., F.A.S.B. 

Secretaries: — 1 Ph.ysical Science — S. K. Baiierji^ Esq., 

^ I D.Sc. 

, Anthropological Secretary, Ramaprasad Chanda, Esq.,^ 
■■ ,.B.A.' ■ '' . ■ 

Medical Secretary : — Major R*. Knowles, I.M.S. 

Honorary Librarian :—W. ' ■ A. K. Christie, Esq., B.Sc., 
PKD., F.A.S.B. ■ 

Other Members of the Council. 

Upendra Nath Brahmachari] Esq,, M.D., M.A., Ph.D. 
Ramesh Chandra Ma^umdar .Esq., M.A,, Ph.D. 
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Sir R. N. Mookerjee, K.G.LE. 

G. E. Pilgrim, Esq.,-D.Sc., F.G.S. 

P. C, Mahalanobis, Esq., B.Sc., M.A. 

E. P. Harrison, Esq., Fh.D., F.Tnst.P., F.R.S.E. 

The President also announced the election of Fellows to be 
as follows : — 

Lieut.-CoL F. Wail, C.M.G., I.M.S. 

U. N. Brahmachari, Esq., M.D., M.A., Ph.D. 

B. L. Chaudhuri, Esq., B.4., D.Sc., F.R.S.E., F.L.S. 

The Meeting was then resolved into the Ordinary 
! e ral Meeting. 
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President, 

Mahamahopadhyaya Haraprasad Sliastri, C.I.E.,M.A., P.A.S.B, 


Vice-Presidents. 

The Hoii'foie Justice Sir Asutosh Mukhopadhyaya, Kt.j C.S.I., 

D.L., D.Sc., F.R.S.B., F.A.S.B. 

F. J. Monahan, Escp, I.C.S. 
a G. Simpson, Esq., D.Sc., F.R.S., P.A.S.B. 

N. Annandale, Esq., D.Sc., O.M.Z.S., F.L.S., P.A.S.B. 


Secretary and Treasurer. 

General Secretary : — A. H. Harley, Esq., M.A. 
Treasurer : — Oswald Martin, Esq., 


AddUional Secretaries, 

Philological Secretary : — Abdulla Al-Ma'mun Suhrawardy, 
Esq., IftikhSrul Millat, M.A., Ph.D., P.A.S.B. 

/' Biology : — Major R. B. Seymons Sewell, 

Natural Historv ) I.M.S., Succeeded hj N. Annandale, Esq., 

Secretaries. ' 1 D.Sc., C.M.Z.S,, F.L.S., P.A.S.B. 

(.Physical Science : — S. K. Banerji, Esq., D.Sc. 

Anthropological Secretary: — N. Annandale, Esq.. D.Sc,, 
aM.Z.S.,F.L.S., P.A.S.B. 

Joint Philological Secretary: — D. R. Bhandarkar, Esq., M.A., 

F.A.iS.B. 

Medical Secretary — Major R, Knowles, I.M.S. 

Honorary Librarian : — The Hon. Justice Sir Asutosh Muklio - 
padhyaya, Kt., C.S.I., D.L., D.Sc., F.R.S.E., P.R.A.S., 
P.A.S.B. 

Other Members of Council. 

P. J. Briihl, Esq., I.S.O., D.Sc., P.C.S., F.G.S., P.A.S.B. 

E. Vredenburgh, Esq., B.L., D.Sc., A.R.S.M,, A.R.O.S., F.G.S., 

F.A.S.B. 

Aga Muhammad Kazim Shirazi. 

Upendra Nath Brahmachari, Esq., M.A., Ph.D., M.D. 

W. R. Goiirlay, Esq., C.I.E., I.C.S. 

Ramesh Chandra Majumdar, Esq,, M.A., Ph.D. 

Sir R. N. Mookerjee, K.C.I E. 

G. E. Pilgrim, Esq., D.Sc., F.G.S. 
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R. =Resident. H.R.= Non-Resident. A. = Absent. L.M.= Life Member. 
F.M.=Foreign Member. 

An Asterisk is prefixed to the names of the Fellows of the Society. 


— ^Members who have changed their residence since the list was 
drawn up are requested to give intimation of such a change to the Honor- 
ary General Secretary, in order that the necessary alteration may bo 
made in the subsequent edition. .Errors or omissions in the following 
list should also be communicated to the Honorary’ General Secretary. 

Members who are about to leave India and do not intend to return 
are particularly requested to notify to the Honorary General Secretary 
whether it is their desire to continue Members of the Society ; otherwise, 
in accordance with Rule 4‘) of the rules, their names will be removed 
from the list at the expiration of three years from the time of their leav- 
ing India. 


Date of Election. ; . | . 

1919 Feb. 5. N.R.: Abdui Kader Surfraz. Elphmstone Goh 
lege, Bomhcty. 

1909 Ma-r. 3. Jl. ] Abdul Latif, Khan, Bahadur, Sjed, Under- 
Secretaiy, Government of- Bengal, 

; Revenue Dept. Calmitki. 

1894 Sept. 27. 1 L.M. I Abdui Wall. Khan Sahib. 3, AUmuddin 
I I Street , Calcutta. 

1915 Feb. 3. ! N.R. I Ahmad AH Khan. Hafiz, Superintendent, 

! i Rampur State Library. Rampu-r. 

1903 Oct. 28.1 A.. L Allan, Alexander Smith, m.b.. Europe. ■ 

{c!o Messrs. Smith StOMuireed^ S' Co ^ 
1919 July 2. ' R. ; Amin-ul-Islam,,; IChaii' Bahadur, Nawab- 

■ ■zB^da-, B.h,.InspectorGe7ieral of Registrar 
\ tion^ Bengal. 

,1912 July 3. : N.R. ; Andrews. Egbert Arthur, b.a,. Toohlm 
Experimentcil Station, Cimmiara P.O.. 
JorJmt, Assam. 

1916 Feb. 2. R. , Andrews, William Edgar, b.a. (Oxon). 

■ La Martiniere, Calciitta. 

1904 Sept. 28. L.M. ^Annandale, Nelson, d.Sc., c.m.z.s., f.l.s., 

F.A.s.B., Director, Zoological Survey of 
India. Calcutta. 

1911 May 3. ^ R. ; Atkinson, Albert Charles. La Mariiml.re, 

I i 11 , Loudon Street, Calmtta. [Dacca. 
1904 July 6. N.R. ^ Aiilad:"'' Hasan, Khan Bahadur, Sayid, 




Date of Election. 



1917 April 4. 

N.R. 

Awati, P. R.j M,A., Medical Entomologist, 
Central Research Institute. Kasaidi, 

1914 Mar. 4. 

L..M. 

Bacot, I. 31, Quai d'Orsay, Paris, 

1870 Feb. 2. 

L.M. 

Baden-Powell, Baden Henry, m.a., c.i.e. 
Ferlys Lodge, 29, Banbury Road, Oxford, 
England, 

1919 April 2. 

R. 

Bal, Surendra Nath. Calcutta University, 
Calcutta. 

1918 April 3 

N.R. 

Ballabhdas, Dewan Bahadur, Banker 
and Zemindar. Jubhulpur. 

1920 Mar. 3. 

R. 

Ballardie, J. H. de Gaynoth. 11 Van- 
sittart Row, Calcutta, 

1905 Mar. 1. 

R. 

Banerji, Muralidhar. Sanskrit College, 
Calcutta. 

1918 Feb 6- 

N.R. 

Banerji, Narendra Nath, Supdt. of 
Telegraphs. Nagpur. 

1919 July 2. 

R. 

Banerji, Pramathanath, m.a., d.Sc, Cal- 
cutta University, Calcutta. 

1919 July 2. 

R. 

Banerji, Pramathanath m.a. b.l., Vakil, 
High Court. Calcutta. 

1907 Jan. 2. 

N.R. 

Banerji, Rakhal Das, m.a., Supdt., Ar- 
chaeological Survey, Western Circle. 
Poona. 

1918 Dee. 4. 

R. i 

j 

Banerji, Sudhangsu Kumar, Ghose Prof, 
of Applied Mathematics, Calcutta 
University. Calcutta. 

1886 Nov. 4. 

R. 

Barman, Damodar Das. 55, Clive Street, 
Calcutta. 

1898 Mar. 2 

N.R. 

Barnes, Herbert Charles, m.a., i.c.s., 
Deputy Commissioner, Naga Hills. 
Kohima, Assa7n. {Bombay. 

1909 July 7. 

N.R. I 

Bazuz, Rangnath Khunraj. Girgaon, 

1895 July 3. 

L.M.; 

Beatson-Bell, The Hon. Sir Nicholas 
Dodd, B.A., C.I.E., T.c.s,, Chief Com- 
missioner of Assam. Shillong. 

1907 Feb. 6. 

N.R. 

; Bell, Charle.s xAlfred, c.m.g., i.c.s. The 
Elms, Darjeeling, 

1915 April 7. 

N.R. 

' Belvalkar, Sripad Krishna, m.a., bIi.d,, 
Prof, of Sanskrit, Deccan College 
' Poona. 

1909 April 7. 

R. 

! Bentley, Charles A., m.b., d.p.h. Writers' 
Building, Calcutta. 

1876 Nov. 16 

F.M. '’^'Beveridge, .Henry, f.a.s.b., lc.s. (re- 
tired). Piifold, Shoitermill, Haslemere, 

1 Surrey, England, 

1917 Aug. 1. 

R. 

*Bhandarkar, Devadatta Ramkrishna, m.a. 
16, Lansdowne Road, Calcutta. 
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1908 , Nov. 4. 

E. 

; Bhattacliarji, .BIsvesvar. 22, Vkhjamgar 
Street, Calcutta, 

1909 July 7. 

R. 

Bhattacliarji, Shib Natli. m.b. 80, Sham- 
hazar Street, Calcutta. , [Pmgams . 

1893 Feb. 1. 

!L.M. 

Bodding, Revd.. P. 0. Dtimka, , SontMl 

1912 July 3. 

R. 

Bomford, Capt. Trevor Lawrence, r.ai.s./ 
M.B., B.s,, JjM.c.t, Eden'Hos- 

pitaL Calcutta, 

1898 Feb. 2. 

R. 

Bose, Amrita La-l, Dramatist. ■9-2, Mam 
Chandra Mailra's Lam, Calcutta. 

1918 July 3 

R. 

Bose, Cbaru Chandra, Asst. Surgeon, 
.■ Medical College. 52/'2, Mirzapur St,, 
Calcutta, 

1895 Mar. 6. 

R. 

^Bose, Sir Jagadis Chandra, Kt., c.s.i., m.a., 
D.Sc., F.A.s.B. Presidency CfMege, 

Calcutta. 

1919 Jun. 0. 

R. 

Bose, Ojit Mohan, m.b., ch. b. (Edin.) 
191 Boiv Bazar Street. Calcutta. 

1917 Oct. 3. 

R. 

Bose, Satyendra Nath, :m.sc., • U^iiveraity 
College of Science, Calcutta. 

1910 July 6. 

N.R. 

Botham, x4rthur William, i.c.s. Shillong, 

1908 Jan. 1. 

R. 

Brahmachari, Upendra Nath, m. a., fIi.b., 
M.D. 82/3, Cornwallis Street, Calcutta, 

1920 Sep 1. 

N.R. 

Brandon, Capt. F.G. Indian Army, ^2nd 
Sik\sh,F.F,Jullundar. 

1906 Juh' 4. 

i 

R. 1 

Brown, Lieut.-Col. Edwin Harold, m.i),, 
i.M.s. (retired). 4, Harrington Street, 
Calcutta, 

1907 .Tuly 3. I 

A. ; 

=^*Brown, John Coggin, e.g.s., m.Sc., f.o.s., 
Europe.' {clo Geological Survey of India, 
Calcutta,) 

1909 Oct. 6. ' 

R. : 

i 

Browm, .Percy, ,'A.r.c.a. ■ Government 
School of Art, Calcutta, - 

1909 Oct. 6. : 

i 

R.' 

'^’Bruhl, Paul Johannes, i.s.o., d .Sc., f.o.s., 
F.G. s., F.A.S.B. 35, Ballygimge Circular 
Moad, Calcutta. 

1901 June 5. 

F.M.| 

1 

^Burkill, Isaac Henry,. M.A., f.a.s.b. Bo- 
tanical Gardens, Singaput^ 

1896 Jan. 8.1 

N.R.' 

^^‘Bura, Richard, o.i.F., i.g.s., f.a.s.b , 
Commissioner. Benares. 

1900 May 2. 

N.R. 

Butcher, Flora, m.b. Nanda View Cot- 
tage, Ranikiiet. U. P. 

1913 Apl, 2. 

R. ; 

Galder., Charles Camming. Royal Botanic 
Gardens, Sibpur, Howrah. 

1901 Mar. 6. 

N.R. 

Campbell, William Edgar Marmaduke 
i.o,s. Aligarh. 

1918 June 5. 

A. ‘ 

i 

Campbell, Major W. L., i.a., Europe 

(b/o India Office) 



Date of Election, 



1918 Jnly 3. 

R. 

Campos, Joachim J oseph, m.b. 16/2, Eoyd 
Street, Calcutta. 

1915 Jany. 6. 

R. 

Carter, Humphry G., m.b., ch.B., Econo- 
mic Botanist to the Botanical Survey, 
Indian Museum. 27, Ohowr inghee Road, 
Calcutta. 

1920 Sep. 1. 

R. 

Chatterjee, Nirmal Chandra. 52, Haris 
Mukerjee Road, Bhowanipore, Calcutta. 

1909 Mar. 3. 

R. 

Chakra varti, Nilmani, m.a. Presidency 
College, Calcutta. 

1905 July 5. 

N.R. 

Chakra varti, Vanamali. Cotton College, 
Gauliati. 

1920 Sep. 1. 

E. 

Chanda, Eamaprasad, B.A. 37 A Police 
Hospital Road, Calcutta. 

1906 Jan. 3. 

A. 

Chapman, John Alexander* Europe, (cjo 
Imperial Library, Calcutta.) 

1915 Oct. 27. 

N.R. 

Chatterjee, Atiil Chandra, i.c.s* 

Luclmoiv. 

1908 Feb. 5. 

R. 

Chatterjee, Gopal Chandra, m.b. 1 5, 
Premchand Rural Street, Calcutta. 

1911 June 7. 

R. 

Chatterjee, Kanina Kumar, f.r.c.s. 74, 
Dharamtola Street, Calcutta. 

1916 Jan. 5. 

R. 

j 

Chatterjee, Khagendra Nath, B.A., B.L., 
Attorney-at-Law. 12, 31adan Mohan 
Chatterjee Lane, Calcutta. 

1920 Sep. 1. 

R. 

Cliakladar, Haran Chandra. 28/4, Sahana- 
, gar Lane, Kaligliat, Calcutta. 

1907 Sept. 25. 

R. 

i Chatterjee, Promode Prakas. 8, Dixon 
'\ Lane, Calcutta. 

1893 Sept 28. 

R. 

Chaudhuri, .B. L., b.a., b.sc. (Edin.), 
F.R.S.E., F.L.s. (Loncl.). 120, Lower 
Circular Road, Calcutta. 

1914 April 1. 

. R. 

Chaudhuri, Gopal Das. 32, Beadon Row, 
Calcutta. 

1907 July 3 

R. 

j 

^Christie, William Alexander Kynoch, B.Sc. / 
Bh.B., F.A.s.B. Geological Survey of India^ 
Calcutta. 

1909 Nov. 3. 

N.R. 

'^ChristoiDhers, Major Samuel Richmond, 
M.B., F.A.S.B., i.M s. Research Labora- 
tory, KasaulL 

1906 Nov. 7. 

N.R. 

Clarke, Geo£tey Roth, i.c.s., Director 
General, Posts and Telegraphs. Simla, 

1916 Sep. . 1. 

R. 

Cleghorn, Maude Lina West, f.l.s., f.f.s. 
12, Alijmr Road, Calcutta. 

1920 Dec. 1. 

I R- 

Connor, Lieut. Col. F. .P. No. 2, Upper 
Wood Street, Calcutta. 

1907 July 3. 

! A. 

1 

Cotter, Gerald de Purcell, b.a., f.g.s. 
Europe {c/o Geological Survey of India.) 
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1887 Aug. 25 

■R. 

CMper, William Risdoii, F.i.e., 

1 A.R.S.M. ' Kminagar, E. I. E, 

1896 July 3. 

F.M. 

\ Gumming, .Sir Joliii Gliest, k.c.i.e., c.s.i.; 

. C.I.E., . i.q.s. (retired). El, .United 
, ■ Service Club, 16, St Jmnes Square, Lon- 
don, 

1873 Dec. 3. 

F.M. 

Dames,. Maiisel I^ongwortli, r.c.s. (retired)., 

Ventnor, Wodeland Ro-ad, Guildford,. 

Surrey , England, 

1918 April 3. 

N.R. 

■ Das, Jagannath, Ratnakar, b.a.a Private 

Secy, to vSrimati Maharani of Ajodkya. 

The Rajsadan, Ajodhya, 

1915 Sep. I. 

R. 

Das>Gupta, Hem Chandra, m.a., f.G'.s.,,, . 

Prof., Presidency College. Calcutta, 

1896 Mar. 4. 

L.M. 

Das-Gu]3ta, Jogendra Nath, b.a. (Oxoii),' . " 

Barrister* a t-La w . 3 8 2 , Lower Oircular 

Road, Calmitla. 

1912 April 3. 

NR. 

Das, Kasi Nath, Prof., Puavenshawe Col- 
lege. Cuttack, 

1917 April 4. 

R. 

Datta, Rasik Lai, jo.sc., Asst. Professor, 

Calcutta University. 78, .Manicktola 

St., Calcutta. 

1910 Jan. 5. 

E. 

David, David A. 55, Free School St., 

Calcutta. 

1895 Sept. 19. ; 

NR 

De, Kiran Chandra, b.a., i.o.s., Commis- 
sioner. Chittagong, \ 

1917 June 6. 

R. 

Deb, Kumar Harit Krishna, M.A., Zemin- - ' 
dar, Sobliabazar Rajbati. Eaja Nava- 
krishna St., Calcutta. 

1904 Sept. 28. 

N.R. 

De Oourcy, William Blennerhasset. Led- 
dlesdale Estate, Naduwatum P.0,, Nil- 
giris. 

1906 Dec. o. 

N.R. 

Dentith, Arthur William, i.c.s. Shil- 
long. ■ / 

1916 Dec. 6. 

R. 

Dharmapala, Anagarika, Secretary, Moha- 
bodhi Society. 46, Baniapooker Lane, 

Calcutta. 

1910 Mav 4. 

L.M. 

Dhavie, Sankara Baiaji, i.c.s. Ranchi. 

1907 Oct. 30. 

N.R. 

Dixit, Sri Ram, b.a., Dewan of Banswara, 

Rajputana. 

1920 Aug. 4, 

R. 

Dikshit. K. N. offg : Supdt., Archaeo- 
logical Survey , Eastern Circle, GdlciiUa. 

1898 Jan. 5. 

R. 

Dods, William Kane, Agent, Hongkong 
and Shanghai Banking Corporation. 

Calcutta. 

1919 Nov. 5. 

N.R. 

Dube, Babool Mayeshanker. R. N. High 

School, Fathpur. {Jaipur) 
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19G9 Nov. 3. 

A. 

^'Donovan, Lien t -Col. Charles, m.d., t.m.s., 
f.a.s.b. Etirope, (c’o Medical College, 
Madras,) 

1902 July 2. 

R. 

Doxey, Frederick. 63, Park Street, Cal- 
cutta, 

1909 Aug. 4. 

N.Ru 

'Drake-Brockman, Digby Livingstone, 
i.c.s. SaJiaranpnr, U,P. 

1917 June 6. 

A. 

T)nnn, T. 0. D. Europe, (cio Education 
Dept, Bengal) [cuUa. 

1914 Sept. 2. 

R. 

Putt, B. 0. 172, Manicktola Street, Cal- 

1920 April 7. 

R, 

Putt, Kumar Krishna. 10, Hastings 
Street, Calcutta. 

1910 April 6. 

'A. 

Ebden, Capt. F. T. P., 73fd Carnatic In- 
fantry, Europe, (g o India Office.) 

1910 April 6. 

E. 

Elmes, Dr. Cecil H. Harrington Mansion, 
Calcutta. 

1911 Nov. 1. 

E. 

Esch, V. J.. Architect. Victoria Memo- 
rial Building, Cathedral Avenue, Maidan, 
Calcutta. 

1904 Aug. 3. 

R. 

^Fermor, Lewis Leigh, a.r.s.m., d.sc., f.g.s., 
F.A.s.B. Geological Survey of India, 
Calcutta. 

1906 Oct. 31.- 

N.R. 

Finlow% Robert Steel, Fibre Expert and 
Dir. of Agri. Dacca. 

1907 Mar. 6. 

R. 

■ 

■■ 

Firminger, The Ven’bie Walter Kelly, m.a., 
B.D., F.E.G.S., Archdeacon of Caleiitta. 
St. John's House, Council House Street, 
Calcutta. 

1913 Nov. 5. 

R. 

Fox, Cyril S., b.Sc,, m i.m.e., f.g.s. Geo- 
logical Survey of India, Calcutta. 

1919 April 2. 

N.R. 

Friel, R., i.c.s. Jorliat, Assam, 

1903 Mar. 4. 

A. 

*^'Gage, Lieut.-Coi. Andrew Thomas, m.a., 
M.B., B.Sc., F.L.S., F.A.S.B., i.M.s. Eu- 
rope. {cio Royal Bot .Gardens, Hoivrali.) 

1893 Jan. 11. 

N.R 

*Gait, His Honour Sir Edward Albert, 

K.O.S.I., O.S.I., C.T.E., F.A.S.B., I.C.S., 

Lieutenant-Governor of Bihar and 
Orissa. Ranchi. [fornia) 

1919 Feb. 5. 

A. 

Galoostian, V. M. Europe. [Sanger Cali- 

1919 Nov. 5. 

N.R. 

Gambhir, J. S. Shamaldas College, Bhav- 
nagar, Kathiawar. 

1912 Mar. 6. 

R. 

Ganguli, Manmohan, b.e., 50 Raja Raj- 
ball ev Street, Calcutta. 

1909 Oct. 7. 

R. 

Ganguli, Ordhendhu Kumar. 12, Gan- 
guli' s Lane, Calcutta. 
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1920 Mar. 3. 

In.r. 

i Gangoli, Oapt. F., i.m.s. liaival pi'iplL 

1905 July o. 

! D. 

\ Ghosh. Amulya ■ Charan, ViiyahltHsawi, 

\ 82, ManicktoUa Street, Ccdcufla. 

1912 Aug. 7. 

^ R. 

j Ghosh, Atal Behari, m a., e.l. 59, Sukea 
i Street, Calcutta. 

1918 Feb. ,6. 

R. 

Ghosh, Ekendra Nath, m.b., M.se.,.Prof. 
of Biology, Medical College. ' Calcutta, 

1907 Mar. 6. 

R. 

Ghosh, Prafulla Chiindra, m.a. Fresi- 
demy College, Calcutta. \cTtal. 

1869 Feb. 3. 

N.R. 

Odiosh, Pratapa Chandra, b.a. Tindya- 

1920 Ma}' 5. 

R. 

Ghosh, Sokheiidro Nath, b.a., B.se. 117, 
DharamtoUaJi Street. Galcutta, 

1912 Sept. 4. 

R. 

Ghosh, Tarapada. 14, Paddaptiker Street, 
Kidderpur , Calcutta. 

1919 Feb. 5. 

N.R. 

Ghulam Mohiud-din Sufi,. Normal School: 
Amraoti. 

1907 Mar. 6. 

R. 

Goenka, Rnorinali. 57, BurfoUa Street, 
OalcuUa, 

1920 July 7. 

R. 

Gourlay, Major C.A., T.M.S. Presidency 
General Hospital, Calcutta 

1909 Jan. 6. 

R. 

Gourlay, William Robert, c.i.E., i.c.s. 
Govt. House, Calcutta. 

1910 Sept. 7. 

N.R. 

^‘Gravely, Frederic Heni\y, d.sc., .f.a.s.b. 
Govt. Central -Museum, M.adms, 

1905 May 3. 

P.M. 

Graves, Henry George, a.r.s.m. 52, Grad'- 
' imgtoiidBoad, Bedford, England, 

1910 Mar. 2.1 

, 1 

N.R. 

^^Greig, Major Edward David Wilson, 
jm.b., f.a.s.b ,lm.s. Simla. 

1900 Dec. 5. 

L.M. 

Grieve, James Wyndham Alieyne, Depiit^y 
Conservator of Forests. Jalpaiguri. 

1917 June 6. 

N.R. 

Gupta, Kisorimohan, n.A., Prof, of His- 
tory, M.O. College. SyJhet, Assam. 

1919 Mar. 5.' 

N.R. 

Gu pta , ; : . Siva Prasad . Satyaupamna , 
Benares City. 

1915 Aug. 4. 

R. 

Garner, '. O. W., -T.c.s. 12, Store Hoad, 

Ballygange , Calc ufta . 

1901 Mar. 6. 

N.R. 

' Habibur Rahman Khaii: Raees. Bhikan- 
pur. District Aligarh. 

1892 Jan. 6. 

F.M. 

Haig, Lieiit.-CoL T. Wolseley, C3i.C4., 
Indian Army. H. B. M/s Legation. 
Tehran, Persia. 

1907 Aug. 7. 

A. 

'^Haines,.: Henry Haselfoot, F.o.i-r., F.n.s., 
F.A.S.B. Europe. 

1908 June 3. 

N.R. 

Ilallowes, Kenneth Alexander Knight, 
B.A., A.E.~S.M., F.G.S., Assistant Superin- 
tendent, Geological Survey of India. 
Calcutta. 
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1916 .Jan. 5. 

N.R. 

Hamilton, 0. J. Patna University, Patna. 

1913 May 7. 

N.R. 

Hankin, E. H., m.a., d.Sc., Chemical Ex- 
ammer, Agra. 

1885 Feb. 4. 

L.M. 

"^Haraprasad Sliastri, Maliamahopadhyaya, 
c.i.E., M.A., E.A.s.B. 26, Pataldauga 
Street, Calcutta. 

1920 May 6. 

R. 

Harconrt, Major E. S. United Service 
Club, Calcutta. [cutta. 

1912 Mav 1. 

R. 

Harlej^, A. H., m.a. The Madrasah, Cal- 

lS02 Deo. 3. 

N.R. 

Harnarain Goswami, Shastri. Hindu Col- 
lege, Delhi. 

1908 April 1 

R. 

Harrison, Edward Philip, Fh.D,, f.r.s.e. 
The Observatory, Alvpur, Calcutta. 

1897 Feb. 3. 

F.M. 

*Hayden, Sir Henry Herbert, Kt., c.i.e., 

D.SC.,B.A., B.E., B.A.T., E.G.S., E.A.S.B., 

Oriental Club, Hanover Square, London. 

1911 June 7 . 

R. 

Hedayat Husain, Slmms-nl-Ulania Muham- 
mad. 7-1, Bamsanker Roy's Lane, Cal- 
cutta. 

1919 Nov. 5. 

N.R. 

Hemraj, Raj Guru. Dhokatol, Nepal. 

1908 June 3. 

- 

R. 

Heron, Alexander Macmillan, .n.sc., f.g.s., 
Assoc. Inst. C E. Geological Survey of 
India. Calctitia. 

1920 Feb. 4. 

N.R. 

Hill, H. B. a P.O.Chabna. [Damoh, C.P. 

1911 April 5. 1 

N.R. 

Hiralal; Rai Bahadur, b.a., m.r.a.s. 

1891 July 1. 

N.R. 

1 ' ■ . 

1 ' ’ ' 

.^Holland, Sir Thomas Henry, n.c.s.r., 

■ -K.C.I.E.r B.Sc.,' A.R.C.S.,' E.R.S., E.G.S., 

1 E.A.s.B., President, Indian Munitions 

Board. 

1910 Jan. 5. 

A. 

Hope, Geoffrey D. , b .Sc. , Fb.n Europe, 
[cfo Indian Tea Association ) 

1914 Feb. 4. 

R. 

HornellyW. W., Director of Public Ins- 
truction, Bengal . Calcutta. 

1920 Deo. 1. 

N.R. 

Hoti, Major Mohamed Akbar. Chief of 
Hoti,P.O.Hoti,N.W.F.P. 

1873 Jan. 2. 

L.M. 

Houstonn, George L., e.g.s. Johnstone 
Castle, Renfrewshire, Scotland. 

1918 Feb. 6. ! 

R. 

Hui, Rev. Sramana Wan. 4, Tiretta Bazar 
Street, Calcutta. 

1911 Feb. 1. 

A. 

Insch, Jas. Europe, cfo Messrs. Duncan 
Bros. Calcutta. 

1920 Dec. 1. 

R. 

Ivanow, W. 77, Elliott Road, Calcutta. 

1904 Jan. 6. 

A. 

Jackson, Victor Herbert, m.a. Europe. 

' {cjo Patna College, Bankipur) . 

1916 Jan. 5. 

N.R. 

Jain, Kumar Devendra Prasad, Secy. All- 
India Jain Association. Arrah. 
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1907 Sept. 2.5. 

N.R. 1 

1908 June 3. 

! 

R. 1 

1911 Sept. 1. j 

i 

! 

! 

N.R. 

I 

1911 Nov. l.j 

N.R. 

1891 Feb. 4. i 

N.R. 

lOllJan 1.1 

N.R. 

1918 July 3.: 

F.M. 

1920 Feb. 4. j 

R. 

1910 May 4. ! 

R. ’ 

1882 Mar. 1. | 

N.R. 

3918 April 3. 

N.R. 

1920 Alar. 3. 

R. 

I 

1909 April 7. 

R. 

1920 July 7. 

! R. 

1920. July 7 

R- ^ 

1910 Mar. 2. 

R. 

1920 Mar. 3. 

R. 

1918 Feb. 6. 

N.R. I 

1887 May 4. 

L.M.I 

1919 Nov, 5. 

R. 

1889 Mar. 6. 

L.M. , 

i 

1914 Aug. 5. 

1 

R. ! 

i 


Jenkins, Owen Francis, i.c.s. Ba'daun, 

Jones, Herbert Cecil, a.e.s.m., a.e»c.s., 
F.G.s. AssistaM SuperinUwleniyGfjjhgi- 
ccd Survey of India, CalcuUa, 

Juggarao,. Sree Baja x4n.kitam Venkata. 
Zemindar of Shermahmnadpurfim, Dabm- 
gardens, Vizagapatam. 

Kamaiuddin ■ Abmed, Sliains-iil-Ulama. 
■Madrasah , Chittagong. 

Ka|)ur, Baja Ban Beliari, c.s.i, . Burdwan. 

Kaye, G-eorge Busby, f.k.a.s., Simiia. 

Kazunobu, Kanokoge, Prof, of Philoso- 
phy, The Keio , Unirersity. Europe. . 
(cio Japanese Consulate, 7, Lo-udon St., 
Calcutta.) 

Keir, W. I., Asst. ■.Architect to the Govt, of 
Bengal. Ifri^6r6* Building Calcutta. 

^•'Kemp, Staiile}' W-, B.zi., b.sc., p.a.s.b. 
21 Choiinliighee Iioad, Caloiitta. 

Kennedy, Pringle, m.a., b.l. Mo7M.§eTpm\ 

Khanna, Ram Nath, c o Air. B. Dhaiii 
Ram. Gurgao7i, 

Khuda Bakhsli, S., Ear.-at-Law. 5,ElUoU 
Moad, Calcutta. 

Kilner, John New'port, m.b., ' l.r.c.s.,' 

■ L.B.c.p. 14, G-arde/n Beach, Calcutta. 

Kar,- Sites- Chandra. . 47, Corforution 
Street, Calcutta. 

, Knowles, Alajor R.- 63, Park Street, Gal- 
cutta. 

Kirkpatrick, W. Chartered Bank Build- 
ings, Calcutta. 

Lahiri, Jagadindranatli* 91, Upper Cir- 
cular Eoad, Calcutta. 

, Laiq..: Ahmad Ansari, Shaikh, Historical 
Research Office. Bhopal. 

Lanman, . Charles Rockwell. 9, Farrar 
Street, Cambridge, MassaoJmseits, U.S. 
America. 

Larmour, F. A. 60, Bentinck Street, Cal- 
cutta. 

Touche, Thomas Henry Digges, b.a., 
F.G.s. , F.A.s.B. Alfriston Mills Boad, 
Cambridge, England. 

Law, Bimala Charan, b.a. 24, Sukea St, 
CalcvMa. 
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1911 ieb. 1. 

R. 

Law, Narenclra Nath, m:a.. b.l. 96, 
Amherst St,, Calmtta. 

1914 Juty 1. 

R. 

Law, Satya Clmran, m.a., b.l. 24, Sukea 
St,, Calcutta. 

1902 July 2. 

N.R. 

Leake, Henry Martin, m.a., b.l.s. Nawah-' 
gunj, Caimi'pore. 

1918 June 5. 

N.R. 

Lees, Donald Hector, i.o.s., Jalpaiguri, 

1911 May 3. 

R. 

Lomax, C. E., m.a. La Martiniire, Cal- 
cutta. 

1906 Oot.31. 

N.R. 

laiard, Lieut.-CoL Charles Eckford, m.a. 
(Oxon), Indian Army. Seliore, C.P, 

1870 April 7. 

. 

L.M. 

Lyman, B. Smith. 708. Locust Street, 
Philadelphiaj U.S. America. 

1893 Jan. 11. 

L.M. 

Maclagan, The Hon, Sir Edward Douglas, 
M.A., K.C.I.E., C.S.I., I.o.s. , Lieutenant- 
Governor of the Punjab. Lahore, 

1905 2. 

R. 

'‘'McCay, Lieut. -Col. David, m.d., f.a.s.b., 

. i.M.s. 15, Kyd Street. Calcutta. 

191J} Mar. 5. 

N.R. 

MacMahon, P, S., m.Sc., b.Sc. Canning 
College, Lucknoio. 

1893 Jan. 11. 

L.M. 

Madho Rao Scindia, His Highness Maha- 
rajah Colonel Sir, AUjah Bahadur, 
G.O.S.I., G.c.v.o., a.'d.c., LL.D., Maha- 
rajah of Gwalior. Jai Bilas, Gwalior. 

1916 June 7. 

N.R. 

Mahajan, Surya Prasad. Ilurarpiir, Gaya. 

1920 Mar. 3. 

R. 

Mahalanobis, Prof. P. C., b.Sc., m.a. 210, 
Coj'nwallis Street, Calcutta. 

1906 Dec. 5. 

R. 

Mahalanobis, Subodii Chandra, b.so., 

! F.R..S.E., F.R.M.s. 210, CormmlUs Street, 

Calcutta. 

1911 Mar. 1. 

R. 

Mahatap, The Hon. Sir Bijoy Chand, 
K.G.s.i,, Maharajadhiraj of Burdwan, 

1 6, Alipur Lane, Calcutta. 

1918 Aug. 7. 

R. 

■ 1 

Maitra, Jatindra Nath, Physician and 
Surgeon, 68;'a, Beadon St., Calcutta. 

1918 Feb. 6. 

NR. 

Maitra, Sisir Kumar, Principal, Indian 
Institute of Philosophy. A rnalner, Bom- 
bay Pre,sidency. 

1920 June 2. 

R. 

Majumdar, N, G. 70, Eussa Road, North, 
Calcutta. 

1916 Feb. 2. 

R. 

Majumdar, Narendra Kumar, m.a., Asst. 
Prof. Calcutta University. Calcutta. 

1912 Jan. 10, 

N.R. 

Majumdar, Rai Jadunath, Bahadur, 
Government Pleader. Jessore. 

1913 June 4. 

R. 

\ Majumdar, Eamesh Chandra, m.a., Fh.n. 
16, Chandranath Chatter ji Street, Bho- 
wanipur, Calcutta. 
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1918 Feb. 6. ; 

R. 

Maiieii. Jolian van, off. Librarian. Imperial 

Librarv. CalcMtta. 

1901 June 5. 

N.R. 

Mann, Harold Hart, d.Sc., ,m.Sc.> f.l.s.,. 

Principal, Agricultural College. Poona. 

1899 Aiig. 30. 

N.E,. 

Mannu Lai, Rai Bahadur, Retired Civil 

Surgeon. Rai Bareli. \ 

1919 Oct. 10. 

N.R. 

Manry, Rev. J. C. Eiving Christian ' 

College, Allaliahad. ' 

1905 Dec. 6. 

F.M. 

Marsden, Edmund, B. A., F.R.o.s. 12, Eler- 
dale Road, Hampstead, London. 

1919 Oct. 29. 

N.R. 

Marten. John Thomas. Hotel Cecil, Simla. 

1920 Aug. 4. 

R. 

Alartin, Harold 6 and 7 CUm Street, GaL 
cutia. 

1920 Aug. 4. 

R., 

Martin, Osvvald 0, and 7, Clive Street, 

Calcutta. 

1919 June 4. 

N.R. 

Matthai George. Govt. College, Lahore. 

1920 Bee. 1. 

R. 

Mazumdar, B.C. 3SA 'c, Lansdowne Road,. 

Calciilta. 

1917 Mav 2. 

A. 

Meerwarth, Br. A. M. Europe. 

1886 Mar. 3. 

L.M. 

Mehta, .Boostuinjee Dhunjibhoy, c.i.e. 

9, Rainey Park, Bally gunge, Calcutta. 

1884 No¥., 5. 

N.R. 

'^Middlemiss, Charles Stewart, b.a.,f.g.s. , 

F.A.s.B. Kashmir, Srinagar. 

1884 Sept. 3. 

A. 

MilesJ William Harry. Europe. (c a 

Ilessrs. J Mackillican 4? Co.) 

1912 June 5. 

N.R. 

Misra, Champaram. Partabgarh, Ouili. 

1.916 No¥. 1. 

R, 

Mitra, AdarChandra, B.n. l%4:. Bow Street, 

\ Calcutta. 

1919 June 4 

R. 

AliBa, Dr. Amulya Chandra, Medical 

Praetit-ioner. Burdwan. 

1919 Nov. 5. 

N.R. 

Misra, Pramatho Nath, Pleader, 3ialda, 

1911 July 5. 

N.R. 

Misra, Rai Bahadur Pandit Shy am Behari, 

B.A., Deputy Collector. Unao, 

1 Oudh. . 

1906 June 6. 

R. 

Mitra, Kumar Mainnatha Nath. 34 
i Shampukur Street, Calcutta. 

4.919 April 2. 

R. 

! Mitra, Panehanan. Bangabasi College, j 

j Calcuiia. "j 

1916, :Eeb. 2. 

.R. 

1 Alohammad Yusuf, Hashimi, m.a. The | 

1 31 adrasali, Calcuiia. 1 

49Q9::May . ■5.. 

N.R. 

; Alohyuddin Ahmad, Abul-Kalam, Azad. J 

1 Ranchi. ■ ' ■ 

1895 July 3. 

R. 

Alonaiian, Francis John i.e.s. Harrington 1 

j 31ansions, Calcuiia. 

1906 Bee. 5. 

N.R. 

' More, Major James Carmichael. 51st : 

1 Sikhs. Kuwait, Persian Gulf. * 

1919 Feb. 5. 

rR.:;:’ 

1 Moreno, H. W. B., b a., Ph.n. 12, Wellesley I 

f Street, Calcutta. i 
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1912 

Jan. 

10. 

R. 

1909 

;Mar. 

3. 

R. 

1899 

Sept, 

29- 

; R. 

1916 

Mar. 

1 . 

R. 

1898 

May 

-4. 

R. 

1894 

Aug. 

30. 

R. 

1919 

Feb. 

5. 

|N.R. 

1886 

May 

5. 

L.M. 

1908 

Feb. 

5. 

R. 

1892 

Dec. 

7. 

R. 

1906 

Mar. 

7. 

R. 

1920 

Feb. 

4.. 

N.R. 

1918 

Sept. 

25. 

N.R. 

1916 

July 

5. 

R. 

1914 

Feb. 

4. 

R. 

1901 

Mar. 

6. 

N.R. 

1917 

Mar. 

7. 

A. 

1889 

Aug. 

29. 

L.M. 

1913 

July 

2 

N.R. 

1916 

Feb. 

2. 

A. 

1906 

Dec. 

5. 

R. 

1915 

April 

7. 

R. 


I Muhammad Kazim Sliirazi, Aga. 23, 

I Lower Ghiipur Road^ Calcutta. 

Mukerjee, Brajalal, m.a,, Solicitor. 12/ 
Old Post Of}ice Street, Calcutta. 

Mukerjee, Jotindra Nath, b.a., Solicitor. 
3, Old Post Office Street, Calcutta. 

Mukerjee Prabhat Kumar, Bar.-at-Law. 
14<x, Eamtanoo Bose Lane, Calcutta. 

Milker j ee, Sir R . N . , K . c . i . e . 7 , Harrington 
Street, Calcutta. 

Mukerjee, Sibnarayaii. Uitarpara, Bally. 

Mukerjee, Tarakiiath. Falka Colliery, 
NirslacJiate P 0., ManhJmm. 
^'Miikhopadhyaya, The Hon. Justice Sir 
Asutosh, Kt., C.S.T., M.A., D.L., D.Sc., 
F.R.S.E., F.E.A.S., F.A.S.B., 77, RuSSa 

Road, {North), Bliowanipur, Calcutta. 

Mukhopacllwaj'a, Girindra Nath, b.a. , m.d. 
156, Haris Mukerjee Road, {North), 
Bhowanipur, Calcutta. 

Mukhopadhyaya, Panchanan. 46, Bechoo 
Chatterji's Street, Calcutta. 

Nahar,PuranChand, Solicitor. 48, Indian 
Mirror Street, Calcutta. 

Narayan, Brij. Rose Cottage, Simla. 

Narayan, Prince Victor N. Cooch Bihar. 

Naseer Hosein Khayal, Syed. 78, 
Prmsep St., Calcutta. 

Nawab Ali Chaudhury, The Hon. Nawab 
Syed. 27, Weston Street, Calcutta. 

Nevill, Lieut. -Col. Henry Rivers, i.e.s 
Granagh, Simla. 

Newton, Rev. R. P., m.a. Europe. 

Nimmo, John Duncan, ejo Messrs. WaP 
ter Duncan Co.^ 137, West George 
Street, Glasgow. 

Norton, E. L., i.e.s., District Magistrate. 
Orient Club Building, Ghowpatti, Bom- 
bay. 

Oka, Rev. R. Europe, (ejo Bangae Co. 
Calcutta.) 

O'Kinealy, Lieut. -Col. Erederick, m.r.c.s., 
(Eng.), l.r.o.p. (Lond.), x.m.s. Writer's 
Building Calcutta. 

Otani,. Count Kozui. (c/o Consulate-Gen- 
eral of Japan, Calcutta.) 
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Bate of Eleetipiu 



1907 3. 

A. 

Page, William Walter K., Solicitor. 



Europe {cio Messrs. Pugh Go., Cal- 

cutta.) 

1920 Aug. 4. 

N.R. 

Panikker, N. Padmanablia, Inspector of ' ; 

Fisheries, Travancore. 

1920 Jan. 7. 

N.Pv. 

Paramesbara Aivar, S. Travancore. 

1904 Aug. 3. 

N.R. 

Parasnis, Rao Baliadur Dattalra^^a Bab ' 
want. /S'atom. 

1919 No¥. 5. 

R. 

Pascoe, E. H., m.a., b.sc., f.g.s. Creolog- 
ical Survey of India^ Calcutta. 

1910 April 6. 

A 

Patuck, Pestonji Sorabji^ i.c.s. Europe. 

{cjo India Office.) 

1906 Dec. 5. 

A. 

Peart, Major Charles Lube, c.i.e., 106tli 

Hazara Pioneers. Europe, (e'o Board 
of Exammers.) 

I8'88 June 6. 

L.M. 

Pennelb Aubra}^ Percival, b.a., Ear.-at- 
Law- Rangoon. 

1877 Aug. 1. 

N.R 

Peters, Lieut.-Gol. Charles Thomas, m.b., 
i.M-S. (retired). Dinajpur. 

1889 Nov. 6. 

L.M. 

'^Phillott, Lieut. -Colonel Douglas Craven, 
ph.D., F.A.s.B. Indian Army {retired). 

The Bury, Felsted, Essex, E7igland. 

1914 Nov. 4. 

R. 

Pickford, Alfred Donald. 2, Hare Street, 

Calcutta. 

1904 June 1. 

R. 

Pilgrim, Guy B., D.Se., F.G.s. Geological 

Survey of India, Calcutta. 

1910 Aug. 3. 

R- 

Podamraj Jain, Raniwalla. 9, Joggomo- 
han MtdlicFs Lane, Calcutta. 

1920 xApril 7. 

N.R. 

Pradhan, Hariprasad. Pradhan Cottage, 


Darjeeling. [Calcutta. 

1918 April 3. 

R. 

Prashad, Baini, b.Sc. Indian Muse%7n>,, 

1914 Mar. 4. i 

A. 

Baffin, Alain. Europe. 

1880 April 7. 

N.R. 

Rai, Bepin Chandra. Giridih, Chota Nag- 
{pur. 

1895 Aug. 29. 

N.R. 

Rai Ghaudhuri, Jatindranath m.a,, b.l., 

Zemindar. Taki, Jessore. 

1920 Mar. 8 

N.R. 

Raj , B . Bundai'a. Madras. 

1920 May . 7. 

N.R. 

Ram, Kamakhya Dat, 21 Clyde Road, i 

Lucknow. , , j 

1908 Feb. 5 

1 

A. 

Randle, Herbert Neil, b.a. Europe [c/o [ 

Queen" s College, Benares.l 

1917 June 6. 

N.R. 

P"':' 'i 

Rangaswami Aiyangar, K. Y., Rao Baha- [ 

dur, Prof, of History and Economics, I 

H.H. The Maharaja’s College. Trivan- 
drum. 

1905 Jan. 4. 

N.R. 1 

Rankin, James Thomas, i.o.s., Commis- 1 


sioner. Dacca. 
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Date of Election. 



1890 Mar. 5. 

R. 

Sir Prafulla Chandra, Kt., D.Sc.y 
F.A.s.B. University College of Science^ 
Calcutta. 

1917 May 2. 

R. 

Ray, Kiimnd Sankar^ m.a., b.Sc., m.b., 
ch.B (Edin.). 44, European Asylum 
Lane^ Calcutta. 

1920 Mar. 3. 

N.R. 

Raye, Narendra Nath. Bhagalpur. 

1905 May 3. 

R. 

Richardson, The Hon. Mr. Justice Thomas 
William, i.c.s. 21, Belvedere Road, 
Alipur. 

1918 April 3. 

F.M. 

Robinson, Herbert C., Director of Mu- 
seums and Eisheries, .Federated Malay 
States. Kuala Lumpur. 

1900 April 4. 

A. 

^Rogers, Lieut-Col. Sir Leonard, Kt., c.i.E., 

M.D., B.S., P.B.C.S., P.A.S.B., 

F.B.S., i.M.s. Europe, (cio Medical Col- 
lege, Calcutta.) 

1920 Mar. 3. 

R. 

Ronaldshay, The Right Hon. the Earl of, 
Governor of Bengal. Calcutta. 

1901 Dec. 4. 

F.M. 

*^'Ross, Sir Edward Denison, Kt., c.i.E., 
Ph.D., FA.s.B., Director, School of 
Oriental Studies. London. 

1918 July 3. 

R, 

Roy, Dr, Bidhan Chandra, m.p., p.r.c.s., 
M.R.c.p. (Lond.), Lecturer, Campbell 
Medical School. 36, Wellington St., 
CalcuUcL 

1903 July 1. 

L.M. 

Roy, Maharaja Jagadindranath, 

6, Lansdowne Road, Calcutta. 

1915 Oct. 27. 

R. 

Roy, Kaviraj Jamini Bhusan, m.a., m.b. 
4:^, Beadon St., Calcutta. 

1920 July. 7. 

R. 

Roy-Chaudhuri, Hem Chandra. 43/2, 
A mliei^it Street Calcutta . 

1910 Sept. 7. 

N.R. 

Ro}?-. Kumar SaratliumaA', M.A. Dayaram- 
pur, Rajshalii. 

1919 Feb. 5. 

R. 

Roy, Sri jut Sasadliar. Zl, Haris Muker- 
jee Street, Bliowanipore, Calcutta. 

1917 Oct. 3. 

R. 

Saha, Meghnad, m.Sc. University College 
of Science, Calcutta. [Benares City. 

1916 April 5. 

N.R. 

Saha, Radha Nath. 16, Lachmikundu, 

1913 Apl. 2. 

N.R. 

Sahay. Eai Sahib Bhagvati, m.a., b.l., 
OSg. Inspector of Schools. Bhagalpur. 

1911 Nov. 1. 

N.R. 

Sahni, Rai Bahadur Dayaram, m.a., Supdt. 
of Archaeology. Jammu, Kashmir. 

1919 Sept. 3. 

N.R. 

Saksena, Debi Prasad, Siib-Dy. Inspector 
of Schools. Farrukhahad. 

1916 July 5. 

R. 

Sarkar, Ganpati. 69, Baliaghata Main 
Road, Calcutta. 
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Date of Eleetion. 



1898 Mar. 2. 

N.R. 

Sarkar, Jadmiatli. Mavenshaw College, 
Cuttack. 

1920. Aug. 4. 

B. 

Sarkar, Satyendra Nath. 9, Clive Street, 
Calcutta, 

1909 Mar. 3. 

R. 

Sarvadhikari, Sir Deva Prasad, Kt., c.i.e., 
M.A.jB.L. 2, Old Post Office Street, Cah 
cutta. 

1911 Jan, 4, 

R. 

Sarvadhikari, Dr. Snresli Prasad. ■ 79-1, 
Amherst Bt., Calcutta. 

1917 Dec. 5. 

R. 

Sastri. Ananta Krishna. ’ 56/ia, Sri 

GojmI Mullkh Lcme, GalcuMa. 

1915 Feb. 3. 

A. 

Regard, Dr. C. P. Europe. 

1919 April 2. 

R. 

Sen, A. C. SO, Lower Circular Eoad, 
Calcutta 

1902 May 7. 

R. 

Sen, Jogendra Nath, Vidyaratna, m.a. 31, 
Prasamia Kumar TagoreJs Street, Cal- 
cutta. 



1914 April 1. 

N.R. 

Sen-C4upta, Dr. Nares Chandra. Dacca. 

1897 Dee. 1. 

R. 

Seth, Mesrovb J. 19, Lindsay Street, Cal- 
cutta. 

1911 July 5. 

A. 

•‘'Sewell, Major Robert Beresford Seymour, 
M.R.G.S., L.B.C.P., I.M.S. EuTOpe [c/O 

Indian Museum, Calcutta.] 

1909 Jan. 6. 

A. 

Sliirreff, Alexander Grierson, b.a., i.o.s. 
i Europe, (c o India Office dj 

1913 Dec. 3. 

R.' 

' 1 

Shorten, Capt. James Alfred, b.a., m.b., 
B.ch., I.M.S. Medical College, Calcutta, 

1908 Mar. 4. 

R. 

\ Siiiijaat Aii, Nasirul Mamalik ■ Mirza, 
Khan Bahadur, Acting Consul-General 
! for Persia, 10, Hungerford Street, Cal- 
cutta. 

1916 Aug. 2. 

N.R,. 

Shukla, xAshwani Kumar, b.a., ll.b., 
Revenue Officer, Me war State. Udaipur. 

1902 Feb. 5. 

N.R. 

Shyam Lai, Lala, m.a., ll.b., Deputy Col- 
lector. Naimadri, Agra. 

1899 May 3. 

N.R. 

Silberrad, Charles Arthur, b.a., b.Sc., i.o.s. 
Gorakhpur , U .P. 

1913 Mar. 5. 

L.M. 

'•Rimonsen, J. L., b.sc.j p.a.s.b. Forest 
Research Institute and College, Dehra 
Dun. 

1909 April 7. 

A. 

O^Rimpson, George Clarke, d.sc., f.a.s.b. 
Europe, {cjo Meteorological Dept., 
Simla.) 

1918 Feb. 6. 

N.R. 

Singh, Badakaji Marichiman. 38, Khicha- 
pokhari, Katmandto, Nepal. 

1894 July 4. 

N.R 

Singh, Raja Kushal Pal, m.a. Narki. 

1912 May 1. 

BA 

Singh Roy, Rai Laiib Mohan, Bahadur. 
Wf Lansdowne Road, Calcutta. 
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1899; Aiig. 29. 

N.R. 

Singh, H.H. The Maharaja ^ Sir Prabhii 
Narain, Bahadur, g.o.i.e., Maharaja of 
Benares. Emnnagar Fort, Benares, 

1909 April ?. 

N.R. 

Singh, Raja Frith w-ipal, Talukdar of Su- 
ra j pur. District Barahanki, Oiidli. 

1899 Nov. 6. 

L.M. 

Singh, H.H. The .Hon. Maharaja Sir 
Rameshwara, Bhahadiir, k.c.i.e. Dur- 
hhanga. 

1913 July 2. 

N.R. 

Singh, Rudradat, m.a., XjL.b., Vakil. Luck- 
now. 

1894 Feb. 7. 

. 

N.R. 

Singh, H.H. The Maharaja Vishwa Nath, 
Bahadur. CJihatturpur , Bundelklmnd. 

1919 Nov. 5. 

N.R. 

Singh, Shyan Narayan. Under Secretary 
to the Government of Bihar and^ Orissa, 
Fatna^ E.I.R. 

1918 Feb. 6 

R, 

Singha, Kumar Arun Chandra, m.a. 120 '3, 
Upper Circular Road. Calcutta, 

1918 April 3. 

N.R. 

Sinha, Raja Bahadur Bhupendra Narayan, 
B.A. Nasipur Rajhati, Nasipur P,0. 

1912 Sept. 5. 

N.R. 

Singhi, Bahadur Singh. Azimgimj, Mur- 
shidahad. 

1898 Aug. 3. 

N.R. 

Sita Ram, Lala, b.a., Depy. Magistrate. 
Allahabad. 

1913 Jill}' 2. 

N.R. 

Sivaprasad, b.a., Offg. Junior Secretary 
to the Board of Revenue, U.P. AllaJia- 
\ had. 

1920 June 2. i 

R. 

Skinner, S. A., Engineer and Director, 
Messrs. Jessop & Co., Ltd. 93, Clive 
i Street, Calcutta. 

1920 Mar. 3. | 

N.R. 

Smith, F. Bosworth. Oorgaum P.O. 

1901 Dec. 4. ; 

N.R. 

"^'Spooner, David Brainard, b.a.. ph.D., 
f.a.s.b. Simla. 

1904 Sept. 28.: 

N.R. 

Stapleton, Henry Ernest, b.a., b.Sc. 
Ranna, Dacca. 

1908 Dec. 2. . 

R. 

Steen, Major Hugh Barkley, m.b , i.m.s 
1, Upper Wood Street, Calcutta. 

1916 July 5. i 

R. 

Street, W. S. Messrs. Shaw Wallace ds Co., 
Calcutta. 

1907 June 5. 

R. 

!■' 

! "■■■' 

[, ", : 

; ^Suhrawardy, Abdullah Al-Mahnun, Iftik- 
harul Millat, m.a., D.Litt., ll.b., f.a.s.b. 
Bar.-at-Law. 56, Mirzapur Street, Cal- 
cutta. 

1920 Jan. 7. 

! R. 

1 

i 

Suhrawardy, Hassan, m.d., f.r.c.s.i., l.m. 
(Rotunda) f.m.s., London, f.g.u., District 
Medical Officer. Lilloodh, E.I.R. 

1916 Sept. 27. 

N.R. 

Sutherland, Rev. W. S., b.d., Scottish 
Universities Mission. Kalimpong, Dar- 
jeeling Dist. 


Date of Election. | 

1 


1919 June 4. | 

A. 

Tacchella, C. F. H. Etirope, {do Indian ^ 

Institute oj Science, Bangalore.) \ 

1909 Jan. 6* 1 

j 

R. 

Tagore, Kshitindranatli, b.a. ! 

hanalh Tagore Lane, Oalmtia. 1 

1914 April 1. j 

R. 

Tagore, Prafulla Nath. 1, Darpanarain ■ 

Tagore Street, Calcutta. ! 

1898 April 6. 

E. 

Tagore, The Hon. Maharaja Sir Prodyat | 

Coomar, Bahadur, Kt. Fathuriaghatta,. j 

Calcutta. \ 

1904 Jniy 6. 

F.M. 

Talbot, Walter Stanley, i.c.s. c b Messrs. 

H. S. King & Co. 9, Pall Mall, London, 

S.W. 

1910 Aiig. 3. 

N.R. 

■Taneock, Major Alexander Charles. 3Ls*^ 

Punjabis, Nowshera, N.W.F.P. 

1893 Alls. 31. 

N.R. 

Tate. George Passman. 56. CkmfommnL \ 



Bareilly, U.P. 

1906 Dec. 6. 

N.R. 

Tek Chand, Dewan, b.a.. m.r.a.s., i.c.s., 

Deputy Commissioner. Gujramvala, 

Punjah. 

1878 June 5. 

F.M. 

Temple, Colonel Sir Richard Carnac, Bart., 

C.I.E., Indian Arnyy. 9 Pall Mall, 

London. 

1911 Mar. 1. 

R. 

Thomas, P. W., m.a., Ph.D., Govt. House, 

Calcutta. 

1909 Aug. 4. 

N.R. 

Thompson, John Perronet, m.a., i.c.s. 

Chief Secretary, Govt, of the Punjab, 

Lahore. 

1904 June 1. 

N.R. 

^•Tipper, George Howlett, m . a ., f.g.s., 

F.A.s.B. {cjo Geological Survey of 

India, Calcutta.) . 

1907 Feb. 6. 

A. 

"^'Travers, Morris William, d.Sc., f.e.s., ' 

F.A.s.B. Europe. 

1861 June 5. 

L.M. 

Tremlett, James Dyer, m.a., i.c.s. (retired). 

Dedham, Essex, England. 

1917 Dee. 5. 

N.R. 

1 . ■ 

Tripathi, Ramprasad, Reader in Modern ! 

Indian History. The U niversity , Allaha- 
bad. 

i 

1894 Sep. 27. 

R. 

s 

Yasu, Nagendra Nath. 20, Visvakosh | 

Lane, Bagbazaar, Calcutta. 

1901 Mar. 6. 

F.M. 

*^Vogel, Jean Philippe, Litt.B., f.a.s.b. The 

University, Leiden, Holland. 

1894 Sept. 27. 

LM. 

Yost, Lieut, -Col. William, i.m.s. , 26, Crystal ; 

Palace Back Bead, Sydenham, London, 

: B.E. ■■■.■;, 1 

1902 Oct. 29. 

A. 

Wredenburg, Ernest, b.l., b.sc., a.b.s.m., 

A.R.C.S., F.O.S., F.A.S.B. , Europe c/o (Geo- ; 

logical Survey of India. Calcutta.) 
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Date of Election. 

1907"july 3. 

A 

1918 Aprils. 

N.R. 

1911 Feb. 1. 

lN.R. 

1909 Dec. 1. 
1913 April 2. 

N.R. 

R. 

1916 Jany. 6. 

N.R. 

1906 Sept. 19. 

N.R. 

1916 May 5. 

A. 

1919 May 7. 
1906 Mar. 7. 

N.R. 

N.R. 

1908 April 1. 

R. 

1894 Aug. 30.: 

N.R. 


Walker, Harold, a.r.o.s., r.g.s., a.m. inst.M., 
Assistant ■ Soperintendeiit, Geological 
Survey of India. Calcutta. 

Wall, Lient.-Col. F., c.m.o., i.m.s. U.B. 
Club, Bangalore, 

Waters, Harry George, f.r.t.p.h., Chief 
Medical Officer, Allahabad, 

Webster, J. E., i.c.s. Sylhet, Assam. 
White, Bernard x^lfred. Chartered Bamk 
Buildings, Calcutta, 

Whitehouse, liichard H. Tuticorin, 
Madras, 

Whitehead, Richard Bertram, i.c.s, 
Rupar, Umhala, Punjab. 

Williams, L. F. Rushbrook, b.a., B.Litt. 

Europe, (c/o Allahabad University.) 
Wills, Cecil Upton,, b.a., i.c.s. Nagpur. 
Woollier, Alfred Cooper, m.a. Pmijab 
University, Lahore, 

Wordsworth, William Christopher. Presi- 
dency College, Calcutta, 

Wright, Henry Nelson, b.a.. i.c.s. Dist. 
Judge, Bareilly. 


1911 Aug. 2. 
1906 June 6. 
1910 April 6. 
1919 Feb, 5. 


A. 

F.M. 

N,R. 

N.R. 


Young, Gerald Mackworth, b.a., i.c.s. 

Europe, {cjo India Office.) 

Young, Mansel Charles Gambler. Kliagaul 
P.O.Dmapore,E.LB. 

Young, Capt. Thomas Charles McCombie, 
M.B., I.M.S. Shillong, Assam. 

Yazdani, G. Hyderabad, Beccan. 


1919 July 2. 


N.R. 


Zafar Hasan, Archceological Survey 
India, Delhi. 


of 


SPECIAL HONORARY CENTENARY MEMBERS. 


Date of Election, i 


1884 Jan. 15. 

Revd. Professor A. H. Sayce, Professor of 
Assyriology, Queen’s College. Oxford, Eng- 
land. 

1884 Jan. 15. 

Monsieur ^mile Senart. 18, Rue Frangois 
Paris, Frame, 
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Date of Election. | 

1879 June 4. j 

1895 June 5. | 

1896 Feb. 5. | 

1899 Dec. 6. 

1899 Dec. 6. 

1904 Mar. 2. | 
1904 Mar. 2. | 

1906 Mar. 7. | 

1908 July 1. 

1911 Sept. 6. 

1911 Sept. 6. 

1911 Sept. 6. 
1916 Aug. 4. 
1915 Aug. 4. 

1915 Aug. 4. 

1916 Dec. 6. 

1917 May 2. 


HONORARY FELLOWS. 


Dr. Jules Janssen. Observataire d'Asironomie 
Physique de Paris, France. 

Charles H Tawney, Esq., m.a., c.i.e. c jo India 
Office, London. 

Professor Charles Pi-ockwell Lanmaii. 9, Farrar 
Street, Camhindge, Massachusetts:, U.S. 
America. 

Professor Edwin Ray Lankester, ai.A., ll.d., 

' F.R.s. British Museum {Nat. Hist.), Crom- 
ivell JRoad, London, 8 W. 

Professor Edward Burnett Tylor, d.c.l., ll.b., 
F.R.s., Keeper, University Museum. Oxford, 
England. 

Professor Sir Ramkrishna Qopal Bhandarkar, 
K.G.i.E. Poona. 

Sir George Abraham Grierson, k c.i.e., Ph.D,, 
D.Litt., C.T.E., i.c.s. (retired). Bothfarnham, 
Gamberley, Surrey, England. 

The Right Hon’ble Baron Curzon of Kedieston, 
M.A., D.C.L., E.R.s. 1, Catifo^i House Terrace, 
London, S.W. 

Lieut. -Col. Henry Haversham God win- Austen, 
F.R.s , F.Z.S., F.E.a.s., N ora Godalmiug , 
Surrey, England. 

Lieut.-Col. Alfred William Alcock, C.I.E., m.b., 
LL.D.; c.M.z.s,, F.R.S. , i.M.s. (retd.). Heatli- 
lands, Eritli Road, Belvedere, Kent, England. 

Prof. Edw'ard George Browne, m.a., m.b., 
M.E.C.S., L.R.C.P., M.R.A.s. Pembroke College, 
Cambridge. 

Mahamahopadh^^'aya Kamakhyanath Tarka- 
vagisa. 111-4:, Shamhazar Street, Calcutta. 

Prof. Sir Paul Vinogradoif, f.b.a., d.o.l. 
19, Linton Road, Oxford, England. 

Sir Patrick Manson, g.c.m.g., m.d., ll.d., f.r.c.p. 
21, Queen Anne Street, Cavendish Square. 
London, W . 

Sir Joseph John Thomson, Kt., o.m., m.a., sc.d., 
D.sc., LL.D., Fh.D. Trinity College, Cambridge, 
England. 

Dr, G. A- Boulenger, f.r.s., ll.d., British 
Museum (Nat. Hist.). Cromwell Road, 
London, aS.W. 

Herbert A. Giles, Esq., ll.d., University of 
Cambridge. Cambridge. 



Date ot‘ Election. 

1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb. 4. 
1920. Feb. 4. 

1920 Feb. 4. 
1920 Feb. 4. 

1920 Feb. 4. 
1920 Feb. 4. 
1920 Feb 4. 


Date of Election. 

1910 i^b. 2. 
1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb, 2 

1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb 2. 

1910 Feb. 2. 
1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb. 2, 
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Sir Charles Eliot, k.c.m.g., o.b., m.a., ll.d., 
D.c.L. H. M , Ambassador at Tohyo. 

Prof. T. W. Rhys Davids, ll.d., ph.D., d.sc. 

University College, London. 

Prof. Sylvain Levi, Prof., College of France. 
Paris. 

Sir Aurel Stein, k.c.t.e., ph.D.; D.Litt., d.sc. 
Srinagar, Kashmir, 

Prof. A. Foncher, n.Utfe., Prof. University of 
Paris. 

Arthur Keith, Esq., m.d., f.r.c.s,, ll b., i.r.s., 
R.oyal College of Surgeons of England. Lin- 
coln's Inn Fields, London, W.G. 2. 

R. D. Oldham, Esq., p.e.s , p.a.s., f.r.g.s. 

1, Broomfield Road, Kew, Surrey, England. 

Sir David Prain, Kt., c.m.g., c.i.e., m.a., m.b., 

LL.D., F.RS.E., F.L.S., F.R.S,, F.Z.S., M.R.I.A., 
Royal Botanic Gardens, Kew, Surrey, England. 
Sir Joseph Larmor, Kt., m.b., m.a., b.sc., ll.d , 
n.c.L., F.R.S., F.E.A.s. Cambridge. 

Sir James Frazer, Kt., d.o.l. ll.d., Litt.D. 

1, Brick Court, TempleJ London, E.C. 4. 

Prof. J. Takakusu. Imperial University of 
Tokyo, Japan. 


FELLOWS. 


N. Annandale, Esq., d.sc., c.m;z.s., f.l.s. 

The Hon’ble Justice Sir Asutosh Mukhopa- 
dhyaya, Kt.: C.S.I., m.a., d,l., d.sc., f.r.a.s., 
F.R.S.E. 

I. H. Burkill, Esq., M A., F.L.S. 
Mahamahopadhyaya Haraprasad Shastri, c.i.e., 

■ M.A.' 

Sir Thomas Holland, k.c.s.i., k.o.i.e., d.sc., 

A. E.C.S., F.G.S., F.E.S. 

T. H. D. LaTouche, Esq., b.a., f.g.s. 
Lieut.-Colonel D. C. Phillott, ph.D., Indian, 
Army (retired). 

Sir Prafulla Chandra Ray, Kt., d.sc. 

Lieut. -Col. Sir Leonard Rogers, Kt., c.i.e., m.d., 

B. S., F.E.C.P., F.E.G.S., F.E.S., LM.S. 

Sir E. D. Ross, Kt., o.i.E., Ph.D. 

M. W. Travers, Esq., d.sc., f.r.s. 


1911 Feb. 1. 

1911 Feb. 1. 

1912 Feb. 7. 
1912 Feb. 7. 
1912 Feb. 7. 
1912 Feb. 7. 
1912 Feb. 7. 

1912 Feb. 5. 

1913 Feb. o. 

1913 Feb. 5. 
1913 Feb. 0 . 
1915 Feb. 3. 
1915 Feb. 3. 
1915 Feb. 3. 

1915 Feb. 3. 

1916 I’eb. 2. 
1916 Feb. 2. 

1916 Feb. 2. 

1917 Feb. 7. 

1917 Feb. 7. 

1918 Feb. 6. 
1918 Feb. 6. 

1918 Feb. 6. 

1919 Feb. 6. 
1919 Feb. 5. 
1919 Feb. 5. 
19:9 Feb. 5. 


Date of Kiectiou. 

i875';^Dec. 1. 

1885 Dec. 2. 

1899 Nov. 1. 

1902 June 4. 
1908 July 1. 

1910 Sept. 7. 


j The Hon. -iSir E. A. Gait, k.c.s.i.^ c.s.i.. g.xe.. 

j, -I.C-S. . ■ ■ 

i SirH. H. Hayden, Kt., c.s.i., c.i.e., jd.sc., b.a.. 

B.E., P.G.S.J, F.B.S. , 

H. Beveridge, Esq., i.g.s. (retired). 

Sir J. 0. Bose, Kt., c.s.i., c.i.n., m.a., n.se. 

P. J. Ertilil, Esq., Ph.D., F.c.s. 

Capt. S. R. Christophers, i.m.s. 

Charles Stewart Middiemiss, Esq., b.a., f.q.s. ; 
Lieut. 'Col. A. T. Gage, t.m.s. 

; E. Vredenburg, Esq., b.i., b.Sc., a.b.s.m., a.r.c.s., 

! .F.G.S. ' 

! J. Ph. Vogel, Esq., Ph.B.. Litt.D. 

I Dr. S. W. Kemp, b.a. 
i Major E. D. W. Greig, c.i.i., m.b., i.m.s. 

I G. H. Tipper, Esq., M..4,, p.o.s. 

D. E. Spooner, Esq., Pli.D. 

I H. H. Haines, Esq., f.c.h., p.l.s. 
j Lieut.' Col. C. Donovan, m.b., i.m.s. 

I R. Burn, Esq., c.i.e., i.g.s. 
i L. L. Eermor, Esq., a.r.s.m., d.sc., p.g.s. 

I G. G. Simpson, Esq., b.Sc., p.r.s. 

I E. H. Gravely, Esq., i). s 
J. L. Simonsen, Esq., Ph.D. 

Lieot.-Col. D. McCay, m.b., i.m.s. 

.Abullah Al-MamiinSuhrawardy, Esq., m.a., ph.D. 
J. Coggin Brown, Esq., o.b.e., m.i.m.e., f.g.s. 

W. A. K. Christie, Esq., b.Sc., ph.B. 

D. R. Bhandarkar, Esq., m.a. 

Major R. B. Seymour Bewell, i.m.s. 


ASSOCIATE MEMBERS. 


j Revd. J. B. Bate. 15, St. JoJm^s Church Road, 
i Folkestone, Kent, England. 

' Dr. A. Etihrer, Prof, of Sanskrit, 5, Borenhach 
I strasse Bininngen, Basel, Switzerland. 

I Revd. E. Erancotte, s.a. 30, Park Street, Cal- 
; cuita. 

Revd. A. H. Erancke. Europe. 

Rai Sahib Dinesh Chandra Sen, b.a. 19, 
Visvakos Lane, Calcutta. 

Shamsui Ulama Maulavi Ahmad Abdul Aziz. 

: Azeez Bag, City -Hyderabad, Deccan. 


] 


Date ot Kieefcion. ; 

1910 S^t. 7. I L. K. Anantha Ea'ishna Iyer, Esq, Trichur. 
1910 Dec. 7. I Rev. H. Hosten, s.J. . 30, Parh Street, Cakutia. 
1916 Mar. 3. | E. Brunetti, Esq. 27, GJiowringJiee Road, Gal- 

I cutta. 

1915 Dec, 1. I Pandit Jainachaiya. Vijayadhaiina 

i T asovijaya Granthamal Office ^ Benares City. 
1919 Sept. 3. H. B.nice Hannah Esq., Bengal Gkibj Calcutta. 


LIST OE MEMBERS WHO HAVE BEEN ABSENT 
FROM INDIA THREE YEARS AND 
UPWARDS* 

* Rule 40.— After the lapse of three years from the date of 
a member leaving India, if no intimation of his wishes shall in 
the interval have been received by the Society, his name shall 
be removed from the List of Members, 

The following members will be removed from the next 
Member List of the Society under the operation of the above 
rule 

Capt. F. T. P. Elden. 7Srd Carnatic Infantry. 

Dr. A. M. Meerwarth. 

Revd. R. Oka. 

Alain Baffin, Esq. 

Morris William Travers Esq. 


LOSS OF MEMBERS DURING 1920. 

By Retieement. 

Ordinary Members, 

Lieut,. Col. Adam Rivers Steele Anderson, i.m.s. 
Jnanendro Mohan Ghosh, Esq. 

Dr. William Willoughby Kennedy. 

David McLean, Esq. 

Capt. Owen St. John Moses, i.M.s. 

H. St. J. B. Philby, Esq. i.c.s. 

By Death. 

Ordinary Member, 

Maharaja Kamara Sirdar Bharat Singh. 


li- 


Eule 38. 

Joseph Orlando Ferrer. Esq. 

Rule 40. 

Eev. Hilarion Basdekas. 

Lieut, Cecil Alexander Bojde, litli King' Edward's 
Lancers. 

The Eight Hon’ble Thomas David Carmichael, Baron 
of Skirling, 

Gapt. Lewis Cook, i.m.s, 

Lieut. Reginald Frankland Francis, i.a. 

Gapt. Archer Irvine Fortescne, e.a.m.c. 

M. van Genus, Esq. 

Herbert Ho]m.wood, Esq., i.o.s. (retired) 

Henry Kosher James, Esq., m.a. 

William Alfred Murray, Esq,, b.a , m.b. 

F. A. Rogalsky, Esq. 

Imre George Schwaiger, Esq. 

Gapt. Claude Ba 3 ^field Stokes, i.a. 

Roadway’- Charles John Swinhoe, Esq. 

Lieut. -Col. Joseph Charles Stoelke Vaughan, lAa.s. 

Rule 41. 

Kaviraj Sri Baman Dasji. 


ELLIOTT GOLD MEDAL AND CASH. 
Recipients. 

1893 Chandra Kanta Basu. 

1 895 Yati Bhusana Bhaduri, m.a. 

1896 Jnan Saran Chakra varti, m.a. 

1897 Sarasi La! Sarkar, M.A. 

1901 Sarasi Lai Sai:kar, M.A. 
iQAA i Lai Sarkar, m.a. 

( Surendra Nath Maitra, m.a. 

1907 Akshoyakumar Mazumder. 

1Q11 J Jitendra Nath Rakshit. 

C Jatindra Mohan Datta. 
f Rasik Lai Datta. 
ioiq) Saradakanta Ganguly. 

I Nagendra Chandra Nag. 

^Nilratan Dhar. 

1918 Bibhutibhushan Dutta, m.sc. 

1919 Dr. Jnanendra Chandra Ghosh. 



Hi 


"'BARCLAY MEMORIAI. MEDAL. 

Recipients. 

1901 E. Ernest Green, Esq. 

1903 Major Ronald Ross^ f.r.c.s., o.b., g.i.e., f.e.s., 
i.M.s. (retired). 

1905 Lieut. -Colonel I). D. Gunningham, f.e.s., c.i.e., 
I.M.s. (retired). 

1907 Lieut. -Colonel Alfred William Alcook, m.b., 

LL.D., C.I.E., E.R.S. 

1909 Lieut. -Colonel David Prain, m.a., m.b., ll.d., 
F.R.s., I.M.s. (retired). 

1911 Dr. Karl Diener. 

1913 Major William Glen Liston, m.b., c.i.e., 

1915 J. S. Gamble, Esq., c.i.e., m.a., e.e.s. 

1917 Lieut. -Colonel Hemy Haverstiam Godwin' 
Austen, F.R.S., F.Z.S., P.R.G.S. 

1919 N. Annandale, Esq., d.sc., o.m.z.s,, f.l.s., 

F.A.S.B. 
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ABSTRACT STATEMENT 


OK 


RECEIPTS AND DISBURSEMENTS 


OF THE 


y^SiATIC jSoCIETY OF ^ENGAL 


FOU 


THE YEAR 192G. 


liv 

STATEMENT 


1920. Asiatic Society 



Dr. 


To Establishment, 

iifci. As. P. B'S. A.S, P. 

7,if.3 15 2 
563 9 0 
18S 0 0 

i61 12 0 

454 5 6 

... ... 210 0 0 

8,731 . 9 7 

To Contingencies, 

191 13 3 
... ... 214. 0 6 

1,495 0 0 
785 10 9 
250 0 0 

. .... . . 8 10 6 ■ 

... ... 343 12 0 

122 8 0 
107 13 9 
63 0 0 
6 0 0 
25 0 0 
... 390 12 0 

_ — ' , 4^004 0 9 

To Library and Collections. 

Books ... ... .. ... 257 9 0 

Binding ... ... ... 593 13 0 

■ ^ ^ ' 851 6 ■ 0 ; 

To Publications. 

Journal and Proceedings, and Memoirs 8,595 7 6 

To printing charges of Circnlars, etc. ... 440 10 0 

— — 9,036 1 6 

To Personal Account (Written-off) ^ ... 1,461 7 9 

Balance ... ... 20,4,902 6 5 

Total Rs. ... 2,28,987 0 0 


Stationery 
Light and Pans 
Taxes 
Postage- 
Auditor’s fee 
Petty Repairs 
Insurance 
Winter clothing 
Freight 

Slimmer clothing 
Subscription refunded 
Coins 

Miscellaneous 


Salaries ' ... 
Commission 
Pension 

Grain Allowance 
War Bonus 
Gratuity ... 


No. 1. 
of Bengal. 


Cr. 


By Balance from last Report 


Re. As. P. Rs. Ae.. F. 

2,00.819 11 9 


By C,ash liKCKiP'fs. 

Interest on investments ... ... 10,941 

R.ent of Boom ... ... ... 550 

Publications sold for cash ... ... 146 

Government allowance — for publication of 
pa pel's in Journal, (Antbropological Fund.) 
Ifiscellaneoxis 


2,000 0 

IbO 18 


18.798 


By’ Personal Account. 


Members’ Subscriptions 
Compound Subscription 

Subscriptions to Journal and Proceedings, and 
Mninoir.s ... ... 

Admission Fees 
Sales on credit 
Books ( Medical Periodicals) 

Binding (Oo.) 

Miscellaneous 


9,024 0 
260 0 

2,040 0 
1.328 0 
1,480 1 
621 10 
92 10 
72 3 


14.868 15 8 


Total Bs. 


2,28,987 0 O 


Oswald Martin, 

Ho 71, Trea.^urer. 


Qalcutta, 31 sf Dece^nher, 1920. 
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STATEMENT 
1920- Barclay Mcinorial Fund in Account 

From a sum of Rs. 500 odd given in 1896 by tbe Surgeon 

conragement of Medical 


Dr. 

To Cash Expenditure. 

Rb. As. P. ' Es. As. P. 

1 4 0 

500 0 0 
S9 4 4 

589 4 4 


Totau Es. ... 590 8 4 


STATEMENT 
Servants’ Pension 

B’ounded iu 1876 as the Piddingfcou Pension B’und, 


Dr. 

To Cash Expenditurp:. 

Rs. As. P. lis. As. P, 

Pension ... ... ... 8 0 0 

Bank’s Commission ... ... ... 040 

' 8 4 0 

Balance ... 1,613 11 10 


mo. 


Bank’s Commission 
To Bajanoe— 

G.P. Notes (face value) 
Accumulated interest 


Total Es, 


1,621 15 iO 


Ivii 


No. 2. 

with the Asiatic Society of Bengal ^ 1920. 

General, for the foundation of a medal for the en- 

and Biological Science. 


Cr. 

Rb. As. P. Rs. As. P. 

By Balance from last Eeport--' 

G.P. Notes ^face value) ... ... 600 0 0 

Accninulated interest ... ... 74 2 10 

574 ,2 10' 

By Cask Eeceipt. 

Interest ... ... ... ... 16 5 o 

Total Es. ... 590 8 4 


Oswald Martin, 

{Jalcutta, ‘Mst December^ 1920. Eon. Treasurer. 


No. 8. 

Fund. 1920. 

with Rs. 500 odd from the Piddington Fund* 


Cr. 

Es. As.- P. 

By Balance from last Report ... ... ... 1.572 15 10 

By Cash Rp.ceipt. 

Interest .. ... ... ... ... ^ ^ 

Total Es. ... 1,621 15 10 


Oswald Martin, 

Eon. Treasurer. 


iJalcuUa, 31st December ^ 1920. 


Ivili 

STATEMENT 
1920. BuildWig 

From a sum of Rs. 40,000 given by the Govenimeiit of Iiirlia towards 

portion of: the 


Dr. 


To Cash Expenditure. 

Jis. As. P. Rs. As.^P. 

800 0 0 
.. I 11 0 

801 11 0 

... 40,000 0 0 
... 65.000 0 0 
... 12,797 2 0 
1,17.797 2 0 


Total Rs. .. ... 1,18,598 13 0 


STATEMENT 
1920. Bureau of Information in Account 

Prom an animal grant of Rs. 1,200, made by the Govern 


Dr. 

To Cash Expenditure. 

Rs. As. P,, 

Balance ... ... ... ... ... 3,300 0 


Solicitor’s fee ... 

Bank’s Commission ... 

To Balance— 

G. P. Not^s (face value) 
Treasury Bills (face value) 
Accumulated interest 


3.300 0 0 


Total Es. 


lix 


No. 4. 

Fund. 1920. 

the rebuilding of the Society’s Eooms, and from the sale of a 
Society ’m land, 


Cr. 

Es. j4g. P, Es. P. 

... 40.000 0 0 

... 12,ii00 8 0 

52,200 8 8 

... 65,000 0 0 

1,398 5 0 

G6.B98 5 0 


Total Es. ... ... 1,18,698 13 0 


Oswald Martin, 

Calcutta, Slst December, 1920. Hon. Treasurer, 


ily Balance from last Report — 
(:t. P. NoDes I face value) 
Acciimiilatt'd interest 

By Gash Receipts 
Sale of Land. (15Katha.sj 
Interest 


No. §. 

ivitk the Asiatic Society of Bengal. 1920- 

nient of Bengal for the salary of the Offioer-in-Oharge. 


Cr. 

By Balance from last Report ... 

By Cash Receipt 
Government Allowance ... 


Es. As.. P.- 
2,100 0 0 

1,200 0 0 


Total Es. ••• 3,300 0 0 


Oswald Maktin, 

Hon, Treasurer. 


Calcutta. '3 1st December, 1920. 
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STATEMENT 
1920. Anthropological Fund in Account 

This sum is set aside for the piirclinse of 


Dr. 


Books 


To Cash Expenditure. 

Ks. As. F. Ks. As. P. 

5 5 0 

Balance ... ... ‘.168 4 3 

Total Rs. ... 973 9 3 


STATEMENT 

1920. International Catalogue of 8cienti- 

Asiatio Society 

Prom the snbscriptious of subscribers, aud from a sum of Bs. 1,000 given l,)y 


Dr. 

To Cash Expenditure. 



Rs. ^ 


P. 

Rs. 

As. 

P. 

Salaries 

404 

0 

0 




War Bonus 

8 

0 

0 




Grain Allowance 

16 

0 

0 




Winter clothing 

11 

6 

0 




Contingencies 

72 

7 

6 




Postage ... ... ... . . 

47 

8 

0 




Freight 

145 

6 

3 




Snmmex* clothing 

9 

0 

9 




Subscriptions remitted to London 262-18-8) 

2,799 

12 

10 




Subscription refunded 

110 

4 

0 






— 


3,629 

12 

,, 7 

Balance 




4.688 

3 

0 

Total Rs. 




8,317 

lo 

t 


Ixi 

No. 6. 

luith the Asiatio Society of Bengal. 1920 

Antiiropologieal books from the balance of 1918. 

Cr. 

,Rs. As, ,F. 

By BalaiiiL'e from last Report ... ... ... 9 3 


Total Rs. ... 973 9 3 


Cakuiin. Slsf December, 1920. Oswald Martin, Hon. Treamrer* 


No. 7. 

fie Literature in Account with the 1920 • 

of Bengal. 

the OoYei’iimeiifcof Bengal for expenses incurred in connection with the Bureau. 


Cr. 

Es. As, 1', 

By Balance from hisfc Report ... ... 1,357 9 7 

By Gash Receipt. 

8ubs(*riptiuiis ... ... ... ... G.960 6 0 


Total Hs. ... 8,317 35 7 


Calcutta^ SI A TJeccmher, 1920 


Oswald Martin, Hon . Tmisurcr . 
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STATEMENT 
19 W Indian Science Congress in Account 

From the subscriptions of 



Dp. 



To Cash 

Expenditure, 







JiS. i 


p. 

Ks. 

As. P. 

Blocks , 

. . > ... 

67 

8 

0 



Postage 


52 

9 

0 



Bonus 

... ... 

43 

0 

0 



Pi’inr.iog Charges 


1,504. 

4 

0 



Gontinuencies 


63 

9 

0 



Stationery ... 


5 

0 

«j 



Advance ... 

... 

100 

0 

0 





_ — 

— 

— 

1,825 

14 0 


Balance 

... 



2,808 

18 4 


Total Ks. 




4,634 

11 4 


STATEMENT 
1920. Oriental Puhlication Fund, JYo. 1, in 

Prom a monthly grant made by the Governmeiit of Beng.^l for t}»e publira 
(Ks. 600), and for the publication of Sanskrit 


Dp. 

To Cash Expenditure. 




Ks. 

As 

P. 

RvS. As. P. 

Salaries 


2,214 

4 

1 


War Bonus 


140 

1 

10 


Grain Allowance 


45 

6 

6 


Winter Clothing 


8 

10 

6 


Postage 


196 

0 

3 


Contingencies 


65 

8 

0 


Books 


10 

10 

0 


Commission 

... 

69 

9 

8 


Editing Pee 


466 

0 

0 


Light and Fans 


26 

3 

3 


Printing Charges 

.•4 ■■ 

3.2J6 

7 

0 


Stationery 


... 12 

4 

0 


Summer Clothing 


9 

0 

0 


Freight 


... 5 

7 

0 




. . 


— " 

4,476 6 2 

Personal Account (Written-off) 




... 

90 6 0 


Balance 




46.019 13 1 


Totai. Hs. ... 50,585 9 3 


Ixiii 


No, 8. 

with the Asiatic Society of Bengal. 1920. 

members of tlie Congress. 


Cr. 


By Balance from lasfc Report 


Bs. As. ?. 


S ubsc ri pti o ns. etc. 


By C'ASif Receipts, 


Rs, As. I*. 
2.706 7 4 

1,928 4 0 


Total Rs. ... 4,6.34 11 4 

Calcutta., 31s/ Beceniher, 1920. Oswald Martist, Bxm, Treasurer. 

No. 9. 

Acct. with the Asiatic Soc. of Bengal. 1920. 

tion of Oriental Works and Works on Insfcraction in Eastern Languages 
Works hitherto unpublished (Rs. 250). 


Cr. 

Rs. As. P. Rs. As, ,P. 

By Balance from last Report ... ... ... 36,18.5 9 3 

By Cash Receipts. 

9,000 0 0 
450 5 6 
. 160'" 12 P , '■ 

9, 611 2.' 3. 

By Personal Account. 

Sales on credit ... ... ... 4,164 4 3 

From Bikanir State for printing Chanda ran 

Jeia Si rh Villm Sui^ r5 keyd ... ... 624 9 6 

. * 4,788' 13 4.9 


Total Rs. ... 50,585 9 3 


Galcufta^^lst Becernher.l^m. Oswald Martin, Hon ^ Treasurer . 


Government Allowance 
Sale of Publications ... 
A fivances recovered 
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STATEMENT 
1920. Oriental Puhlication Fund, Mo. 2, in 

From fi monthly grant sanctioned iip fco March 1922, by the Government of 

Historical Interest 


Dr. 

To Gash Expenditure. 

Es. As. P. 

PrintiDg Charges ... ... *.« •.* ‘^■25 1 (>, 

Balance ... 18,311 13 0 

Total Es, ... 18,73d 14 0 


STATEMENT 
1920. Oriental Puhlication Fund, Mo. 3, in 

Prom special iion-reourring grants made by the Government of Bengal 

English translation of the Akbar 

Dr. 

To Cash Expenditure. 

Es. As.' F.. 

Printing Charges ... ... ... ... 397 9 9 

397 .9 M 


Total Es. 


Ixv 

No. 10. 

Aect. ivith the Asiatic Soe. of Bengal. VA2(J. 

Bengal of Es. 250 for the publication of Arabic and Perdiait Works, of 
(without remoneratioii). 


Cr. 

R.S. As. P. 

By Balance from last Ee-port ... ... 15;736 14 o 

By Cash EKCRiprs 

Government Allowance ... ... ... 3,000 0 0 

Total Es. ... 18,736 14 0. 


Calcidfa, 31st Decemher, 1920. ().«^waid 1\Iartin, Hon, Trpnsurer. 


No. 11. 

Aoct. with the Asiatic Soo. of Bengal. 1920. 

in 1908 of Es. 3,000 and in 1914 of Rs. 2,000, for the publication of an 
nama (without remuneration.). 


Cr. 

Rs., As.' P. 

By Balance from last Eepoi t ... .. ... 397 9 6 


Total Es. ... 397 9 6 


Oswald Martin, 
Hon. 


Galcntta, 31sf December, 1920. 


Ixvi 


STATEMENT 
19i0. Sanserit Manuseript Fund in Acot. 

From !in aTniiial grant of Es. 3,200, made by the Government of Bengal 
krit Manuscripts acquired by the Society for Goyernment ; and Ma. 2,400 


Dr. 


To Cash Expenoiturf.. 

Es As. P, ” Rsr As. P. 
2,097 12 9 
96 3 3 
26 15 6 
9 7 0 
630 0 0 
26 1 3 


Salaries 

War Bonns ... 

Grain Allowance 

Contingencies ... ... 

Bonu.s 

Light and Poji ... ... 

Insurance .... 

Purchase of Manuscripts 
Postage ... ... 

Winter Ciothing ... 

Balance 


125 0 0 
20 0 0 
1 12 0 

3 12 0 3,036 15 9 

13,209 6 3 


Total Rs. ... 16,246 6 0 


STATEMENT 
1920. Arabic and Persian MSS. Fund in 

Prom an annual grant of Rs. 5,000 made by the Goveimmeut of India and 
and binding of Arabic and Persian Mann.scripts acquired by the 
and for the preparation of notices of Arabic and Persian 


Dr. 

To Cash ExPENBiTURpy. 


Salaries 
War Bonus 
Grain Allowance 
Contingencies 
Insurance .. 

Purchase of Manuscripts 

Balance 


Es. As. P. Es. As. P. 

3.933 7 0 

239 8 6 

36 3 9 

16 0 0 

31 4 0 

530 0 0 4,786 7 3 


9,280 5 4 


14,060 12 7 


Totat. Rs. 


1 X V i i 


No. 12. 

with the Asiatic Society of Bengal. 1920. 

and at; present sanctioned to Mttr. 31, 1923, for tise cafcalogaiuo* of^ans- 
from fclie same Government for the salary of the Olficer-in-Charge. 


Cr. 

Rs. As. P, Rs. As. P. 

By Balance from last Report ... ... 10. 64 ? 6 0 

By Cash Beceifts. 

Government Allowance for Sans. MSS. Preser- 
vation ... . ... 3,200 0 0 

Government Allowance for Cataloguing ... 2,400 0 0 6,600 0 0 


By Personal Account. 


Sale on credit 


0 0 0 


Tot A 14 Ps, 


16,246 6 0 


Oalcuttai 31s/: Decemher, 1920, 


Oswald Maetin, 

Hon, Treasurer^ 


No. 13. 

Acct. with the Asiatic Soo. of Bengal. 1920. 

sanctioned from April 19 1 for another five years, for the cataloguing 
Society for Government, for the purchase of further manuscripts, 
manuscripts found in various libraries in India. 


Cr, 

Rs. As. P. Rs As. P. 

By Balance from last Report . 9,066 12 7 

By Cash Receipt. 

Government Allowance ... ... 5,000 0 0 


'PoTAL Rs ^ . 14,066 12 7 


OSWAT4D Martin, 

Hon. Treasurer, 


Galmtta^ 31. st Decemher.^ 1920. 


wm 
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STATEMENT 

Invest 


To Balance from last Report 


Dr. 

Face Value. 
Es, As. P. 
... 2,84,300 0 0 


Cost. 

Rs. As. P. 
2,73,206 3 10 


Total R.^. .. 2,84,300 0 0 2,73,206 3 10 


B'okbs. 


PERMA.1TENT 


Reserve. 


Temporary Reserve. 


Total. 



Face Value. 

Cost. 


Es. 

A. 

p 

Rs. I A. 

Asiatic Hoeicty ... 

Hiiiidini' Fund ... , 

1,71,000 

0 

0 

1,09,08.51 9 

Servants’ Pension B'undi 

I 

I'Uoo 

0 

t) 

i ;}99 "(i 

Total its. ... j 

l,72,'IOo| 

o| 


1,71,084! 15 


Face Value. 


0 


, t 

Rs I A P. 
71,900; 0 0| 
•10,000; O' oi 


s, 1,11,900! o; 0 


Cost. 


Rs. ! 

(y.,090 

:iS,025 


1,02,121 


p. ^ Eb. 

2! 2,83,781 
0 ■38,025' 

1,399 


•1; 2 2,73,20a 


6 0 
3 10 


STATEMENT 


wm 


War 

Dr. 

Face Value. 
Es. As. P. 

Coat. 

Es. As. P. 

To Balance from last Eeporb 

5,000 0 0 

5,000 0 0 

Purchase 

50,000 0 0 

51,002 14 1 

Total Es. ... 

55.000 0 0 

56,002 14 1 


No. 14 

rneiit- 


1920 


■'ixix 


By Balance 


Cr. 


Total Rs. 


Face Talne. Cost. 

Rs. As. «P. ■ Is.: As. P. 
... 2,84,300 0 0 2:73,206 3 10 


... 2 84,300 0 0 2.73,206 3 10 


Galciitta, 31s/. Decemher, 1920. 


Oswald Maetin, Eon, Tretmirer. 


No. IS. 

Bond. 1920. 


Cr. 


By Balance 


Total Bs. 


Face Yalue. 
Rs. As. P, 
55,000 0 0 


,, Cost. ■ 
Rs. As. P« 
„ 56,002: ,14 1 


55,(»00 0 0 56,002 14 1 


Oalcutta, Slst Becemher^ 1920* 


Oswald Maetin, 
Bon. Treasurer, 


1920, 


STATEMENT 

Treasury 


Dr. 


To Balance from last Report:™ 

Bilk for 6 months from 11th December, 1919 
Bills for 6 months from l‘7th December, 1919 
To Purchase 

Bilk for 12 months from 14th October, 1920 


Pace Value. 

Rs. As. ,P. 

10,000 0 0 

5,000 0 0 

65,000 0 0 


Cost. 

Rs. As. P. 
9,750 0 0 
4,875 0 0 

61,750 0 0 


Total Rs. 


80,000 0 0 76,375 0 0 


1920. 


STATEMENT 

Personal 


Dr. 


To Balance from last Report 
Advances for Postuge, etc. 
Asiatic Society 

Oriental Publication Fund, No. 1 
Sanskrit Manuscript Fund 


Rs. As. P. Rs. As. P. 


14,868 15 3 

4 788 13 9 
6 0 0 


3,940 

937 


19,663 13 0 


Total Rs. 


24,541 4 0 


'f 


Ixxi 


No. 16. 

'ills. 


Cr. 


By Bank of Bengal 
Do. 

By Balance 


TotaF; Bs. 


Gnlciitta, 3lst December, 1920. 


No. 17. 
Account. 


Face Value. 

Ks. As, P. 

10,000 0 0 

5,000 0 0 

65,000 0 0 


Cost. 

Hs, As. P. 
9,750 0 0 
■4,875 .O-O 
61,750 0 0 


80,000 0 0 76,S75 0 0 


Oswald M .artin, J7o?n Treasurer. 


1920 . 


Cr, 


By Casli Receipts 
„ Asiatic Society . . ... 

Oriental Publication Fund, No. 1 


Hs. As. P. Bs As. P, 
19.082 10 11 

1,401 7 0 

90 6 0 

],551 13 9 


By Balance. 


Members 
Subscribers 
Nar.sinf? Ohauhe 
(Bill {’oilcctorl ... 
Miseollaneous 


Due to the 
Society. 

Due by the 
Society, 

Rs 

As. 

P. 

Rs. 

As. 

p. 

S,2U 

14 

1 

135 

2 

0 

... 



46 

n 

0 




100 

0 

0 

1,008 


9 

121 

0 

6 

4,300 

14 

10 

403 


6 


3,9(j6 11 4 


Total Rr. 


24,541 4 0 


Oalcutfa, 31.s‘t December, 1920 


Oswald Martin, 

Hon. Treasurer. 




Ixxii 

STATEMENT 


1920. 


Fixed 

(Bank of Bengal, Park 


Dr. 

Rs, ^ As. P. 

To Balance from last Report 


... 10,000 0 

Interest 

... 

175 0 0 


Total Rs. 

... 10,175 0 0 


STATEMENT 

1920, Fixed 

(Chartered Bank of India, 


Dr. 

Rs. As P. 

To deposit from 19th April 1920 @ 5^7© P®*’ 
annum £1,156-5-0, plus interest d6l6-l-4 ... ... 10,000 0 0 

Interest accrued up to 31sfc December 1920 
£24-10-11. 

10,000 0 0 




Total Rs. 


Ixxiii 


No. 18. 

Deposit igorj. 

St'-re^et B ranch , CalciiU-a.) 


P.y Bank of 13 eng a 1 


Calcutta, Zlst Decfnnher. 1920, 


No. 19. 

Deposit- 1920. 

Australia and China, London.) 


Cr. 

Hs. A^. P. 

By Balance: — 

I'rincipal £l,156'5-0, plus interest 

Interest- £24-10-11 

10,000 n 0 

TotaIi Rs. 

10,000 0 0 


Oswald i\lAKTrN, 


Wou. TreaHavf'r. 


Cf. 

Rs. As, p: 
10. 175 0 0 


Total Bs. ... 10J75 u 0 

Oswald Maiitin, 

if Oh. T I’ennnrev . 


Calcutta^ 3Ls/ Veremher^ 1920. 


Ixxiv 



STATEMENT 

Cash 


Dr. 

To Balaiice tTorn lasfc l?eport 
,, Asiatic Society 

Barclay l\lemori:il Fund 
Sei-raiits’ Peiision Frmd 
,, Building Fund ' ... 

,, Bureau of Information 
International (‘atalogue of Scientific Litera- 
ture ... 

.. Indian Science Congress 

Oriental Publication Fund, No. 1 
Do do. No. 2 

,, Sanskrit MSS. Fund 

Arabic nnd Persittn MSS, Fund 
,, Treasury Bills 
Porsonnl Account .. 

,, Fixed Deposit (B?ink of Bengal) 


Ks. As. P. 

13,798 5 0 
16 5 6 
49 0 0 
66.398 5 0 

1,200 0 o 

6,960 6 0 
1,928 4 0 
9,611 2 3 

3.000 0 0 

5,600 0 0 

5.000 0 0 

14,625 0 0 
19,082 10 U 
10,175 0 0 


'Rs. As. P. 
27,060,14 


1,57,444 6 ,8 


Total Rs. 


1,81,505 4 9 


1M0. 


STATEMENT 

Balance 


IJABTLITIBS. 


Rs. As. P. Rs. As. P. 

Asiatic Society . . ... ... 2,04,902 6 5 

Barclay Memorial BTind ... 589 4 4 

Servants’ Pension ITund ... ... 1,613 1 1 10 

Building Fund ... ... ... 1,17,797 2 0 

Burenu of r nformation ... ... 3,300 0 0 

Antbropologioal B’und ... ... 968 4 3 

International Catalogue of Scientific Literature 4,688 3 0 

Indian Science Congress ... ... 2,808 13 4 

Oriental Publication Fund, No. 1 ... 46,019 13 1 

On. do. No. 2 ... 18,311 13 0 

Sanskrit MSS. Fund . ... ... 13,209 6 3 

Arabic and Persian MSS. BTind ... ... 9.280 5 4 


Total Rs. 


'4,23,489 2 !u 

4,28,489 2 10 


We have c-siiniinecl the above Balance Sheet and the appended detailed accounts with the 
Bpoks and v<tuchei‘s presented to us and certify thiat it is in accordance therewith correvtiy 
setting forth the yo.sitiou of the Society as at 31st December, 1920. 

Calcidtih Mkugetj.s Peat & Go. \ 

IBth Jane Chartered AcminfanU, 


Ixs 


No. 20. 

AcGOVjivh. 


mo. 


Cf. 






As 

P. Rs. As. P. 

By Asiatic Society ... ... ... 

22.623 

1 

10 

Barclay Memorial Fund 

1 

4 - 

i< . 

Servants’ Pension Fund 

8 

4 

0 

BuildiDg Fond 

801 

11 

rs 

,, Anthropological Fund 

•5 

5 

0 

[ liter imfcional Catalogue of Scientific Litera- 




tore ... 

: 3,629 

12 

7 . 

Indian Science Congress ... ... 

1.825 

14 

0 

Oriental Publication Fund, No. 1 

4,475 

6 

2 

,, 1)0. Do. No. 2 

425 

1 

0 

Do. Do. No. 3 

397 

.9 

6 

,, Sanskrit MSS. B’uiid 

3.036 

15 

9 

Arabic and Persian MSS. Fund 

4,786 

7 

3 ■ 

War Bond 

51,002 

14 

.1 ■ 

Treasury Bills 

61.750 

0 

0 ■ ■ 

Personal Account 

937 

5 

0 

., Fixed Deposit (Bank of .Bengal) 

175 

0 

0 

,, Do. (Oil arte red Bank) 

lO.UOO 

0 

0 



— 

— 1,65,881 1 

By Balance 



■18,623 5 7 

Total Rs« 



1,84,505 4 9 


Oswald Martin, 

Galcutta, Blst December, 1920. 



Hon. Treasurer, 

No. 21. 




Sheet. 



1920. 

ASSETS. 





Rs 

As. 

P. Rs As. P 

^Investment 

2,73,206 

3 

10 

War Rond 

56,002 

14 

1 , , 

'rreasury Bills 

61,7S0 

(} 

0 

Personal Account 

3,906 

11 

4 

Fixed Deposit 

10,000 

t.) 

0 

Cash Account ... ... ... 

18.623 

5 

7 




-— 4, 23, 489.,, 2 1C 

Total Rs. 



4,23,489 2 11 



Oswald Martin, 

Calc-utfn. ri\M- Dec&mher, 1920. 



Hon, Treasurer, 


* Market value at 31st December, 1930, Rs. 



Liabilities up to SJst December, 

imj. 

FDNBS, 

Rs. As. F. 

Asiatic Society 

Oneut:i,l Piiblicatiou Fend, No. 1 

Do, Do. No. 2 

Snas. MSS. Fund 

Indian Science Oon^Tess 

9,521 14 t; 
18,611 15 
3,477 iO 0 
1,781 2 U 
20 8 «! 

Total Rs. 

33,363 1 6 

Copy of Cerbilied Statement of Securities in Custody of Bank of Benavt] 
Oil ncconiit of Asiatic Society of Bengal, December 31, 1920; — 

3.V per cent. Loan of 5S42-43 

H 1854-55 ... 

31 ., „ .. .1865 

31 .. .. „ 1879 

U , .. 19U0-1 , 

*3 ,, 1896-97 ... 

4 ,, Terminable Loan of 1915-16 

5| percent. War Bonds of 1921 

51 of 1928 

Indian Treasury Bill 

16,700 
... 1,54.100 
41,300 

s.ooo 

51.100 
500 

10.100 
5,000 

50.000 

65 .000 

Total Rk, 

... 4,04,800 


(Jaahier’s security deposit.] 


:Tlie Syastika and the Omfcara. 

. By HaeiT' Krishna Deb. 

[With Plates II-JV.] 

On these two themes there exists a considerable body of 
literature mdth very little of which I can claim acqiiamtaiice 
in any degree. But, so far as I know, scholars are not yet 
unanimous regarding the origin and signihcanee of the sacred 
symbol called svaatika ; and no one seems, to have coiineoted the 
symbol with the mystic syllable oin. I propose to show that 
there are indications enabling us to identifj^ the symbol with the 
syllable ; that, in fact, the sign of svastika represents the sound 
of omkara. 

The syllable om, also called udgitJia or pf^iava, is part and 
parcei of the Vedic religion, and the question of its origin early 
occupied the minds of the Indo-Aryans. In Aitareya Brah- 
mana V , 32, for example, it is related that Prajapati, after his 
meditation had brought into existence the three Vedas, medi- 
tated again on them with the result that from the Rgveda arose 
hliur, from the Yajiirveda bhuvak, from the Samaveda svah. 
Upon further meditation on these three products, three letters 
w^ere brought forth, namely, a, and ma, Prajapati com- 
bined the letters, and Om was born. The Gopatha Brahmana 
(Chap. 1) has much to say regarding the mystic syllable, and, 
looking at it more from the yiewpoint of meaning than 

from the viewpoint of grammatical form, connects it with \/ dp, 
so that the syllable is held to signify ‘ attainment of everything ' 
{rupasdmanydd'-artluisdmdnyan-’- nedlyas-iasmdd--dper-omkdrah 
sarvam-dpnoiiiyHirthah), One of the earliest Upanishads, the 
Chandogya, asserts at the outset of its disquisition that the 
udgitha is the quintessence (literally, ‘ the eighth essence’') of 
the universe and is also the object of worship par excellence. 
It is even claimed (Ghand. 1. 4, 4.) that the devas became 
immortal and free from fear b 3 ^ resorting to the s^dlable om. 
Later Upanishads eulogize the syllable with increasing ela- 
boration. ‘The place of knowledge of the Veda is taken b.v 
meditation on that word which “ all the Vedas proclaim to 
us'' {sarve vedd yatpadam-anamanti) , the pranava, i.e. the 
sacred syllable om.' ^ 

The antiquity of the svastika-mark in India likewise goes 
back at least to the days of Panini, who is now thought 


^ Deussen, Philosophy of the Upanishads, p. 392. 
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many scholars to have lived in the 7th century B.CU Panini 
refers in his Grammar (VI. 3. 115) to the practice of marking 
cattle with the svastika- symbol.^ The svastika has long been 
a favourite emblem with the Jains whose traditions represent it 
as having been the special sign of Suparsvanatha,® a Tirthah- 
kara who is said to have donrished considerably anterior to 
the period of Mahavira (died 528 One at least of the 

gold-leaf ornaments associated with the Piprahwa vase con 
tainiiig the relics of Buddha is embossed with a svastika. 

There are two ]principal forms of the svastika : (1) that 
with the arms turned to the right, and (2) that with the arms 
turned to the left. Analysing each of these two forms we find 
it composed of two identical elements, or ^ , superposed 
cross-wise. We are at once reminded of the Brahmi o which 
is written jf or in the earliest known Indian inscriptions. 
The idea suggests itself that the svastika is composed of nothing 
but two Brahmi o’s crossing each other. It will be recalled 
that in pronouncing the pranava in course of recitation of the 
Vedic texts, the o-sound is lengthened ; and there can be little 
doubt that Vedic texts, banded down orally with wonderful 
textual accuracy through thousands of years, are recited in India^ 
now nearly as exactly as of yore^. Panini teaches the same 
thing in his rule om-ahJiyadane (VIII. 2. 7.), and the Gopatha 
Brahmapa (1. 17) also says : . . . . tisromdtrd ahhyddane hi plavate. 
If, therefore, this long sound of o was required to be represented 
alphabetically, the sign for o would need to be repeated. 
The repetition might be indicated by w^riting two o’s one 
after the other : but such a device seems to have been repugnant 
to the scriptal scheme of ancient India ; for two identical vowels 
have never, I think, been found placed side by side in that way in 
her antique records. Such a mode of representation would, 
besides, be cumbersome and in conflict with the requirements 
of symbolism. The other and simpler method of representation 
of the long sound of o, Avhich may be called the monogram- 
matic method, would consist in placing two o’s crosswise, 

giving rise to the forms K and (according as J or *2^ was 

taken to stand for o) which are precisely the principal forms 
of the svastika. [See Plate IIJ To complete this alphabetic 
representation of the orhkara, pronounced with a nasal at the 
end, a ma or some other nasal would have to be added on to 


J V. A. Smith, Oxford History of India (1919), p. 57. 

2 The Swastika, by Thomas Wilson (Report of the Smithsonian Insti- 
tution, i894), p. 772. 

^ Jagamanderlal Jaini, Outlines of Jainism (Cambridge, 1916), table 
facing p. 6. 

^ Traditional date, which I see no reason to doubt. 

& Cf. Kielhorn in I A, V, p. 144. 
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tile svas.tika. This is exactly what we find on some .of Indians , 
oldest coins .upon which the '.srastika appears with a Brahnii 
ma (hitherto . supposed . to denote the ' ' tau.rme s.ymbol '•) 
attached to each arnid Ma is also associated with the svastika- 
sign In the Jaugada version of the two ‘ Separate Edicts ’ of 
Asoka wherein are inscribed three svastikas with three ?na's as 
in the following diagram : — 


Coming down to the first century B.C., we find the svastika 
figuring in the records of Ushavadata and Satakarni, and the 


1 See Plate IT,1» 2 ; Cunningham, Coins of Ancient India lOi (B)» 
PL XI, 20 : other instances of svastika in company with ma interspersed 
passim. Cf. Rapson, Goins of Andhr-as^ eic., p. cixxv (1). Cf. also 
D’Alviella, Migration of 8y7nhol8^ P- 71, where reference is made to a coin 
supposed to belong to Apollonius ad Rhyndacum showing a svastika 
flanked by four crescents which recall the Indian candra-hindu. Even to 
this day, the usual Jaina practice is to place above the svastika a 
hindusXong with three hindus (dots) corresponding, apparently, to the 
four ma’s of ancient coins. Association of the candra hindu with the 
svastika is to be met with in sculpture belonging to a mediaeval Jaina 
cave-temple at Khandagiri wherein may be seen fiv e panels f orming a 
group and depicting in relievo the following figures in succession : (1) 
mayura, (2) hamsa, (3) padma, (4) svastika, (5) candra-hindu. This 
combination reminds us of the fact that hamsa and padma figures in 
conjunction with the svastika on early Grecian vases; see Plate I V* for 
illustrations, also discussion infra on the TJpanishadic ideas involved in 
such combinations. 

2 Cunningham, Inscriptions of Asoha, PL XIII. C.’s remarks at p. 20 
of this work first suggested to my mind the possibility of the svastika 
and the Brahmi ma being together identifiable with om. When I com- 
municated the idea to Sir John Woodroffe, he seemed to like it; and his 
attitude, I am glad to acknowledge, encouraged me to study the subject 
in some detail. 


8 


m 8 


Inscriptiox I. 


Inscription II. 
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same auspicious mark occurs at the begimiiug of many an 
epigraph belonging to a period not much later, sonietimes in con- 
junction with the expression signifying ‘ attain 

In Kiishan epigraphy, the svastika is rarely met with, inscrip- 
tions now generally commencing with the expression 
wdiich reminds us of the Gopatha Brahmana explanation of om 
m sarvam-aimoH. 

Daring the Gupta period, and through some subsequent 
centuries, inscriptions often begin wdth a symbol which would 
appear to have been related in form to the svastika. Leaving 
aside forms wLicli may be regarded as variants, slightly 
abridged or elaborated, the mediaeval symbol exhibits shapes 
closely resembling the Brahmi o’s which go to make up the 
svastfkas found in the Jaugada inscription of Asoka ; the 
one noticeable difference being the additional spiral attached 
to a terminus in each caseA The mediaeval symbol has been 
interpreted as an expression of omkara by modern scholars 
who, as my friend Mr. N. G. Majumdar informs me, infer this 
identity from the substitution, in later analogous records, 
of the syllabic om in place of the mediaeval symbol. This 
ground for the inference is strong enough ; it is made 
stronger still by a statement in Alberuni's India (I. 173) 
that 'the figure cO ’ "was used by the Hindus for om (about 
1030 A.D). Alberuni remarks that the Indian people use the 
sign, ‘believing that it will bring them a blessing.’ Tt seems 
that, even so late as Alberunfs time, the Hindus had not 
forgotten the relation of the ‘ figure ’ for om to the sign called 
svastika w'hich literally means ‘ that which signifies well-being 
‘ that which brings blessings. ’ We may note also that mediaeval 
and later inscriptions often use the expression smsti just after 
om, and sometimes only svasti or only om. The interchangeable 
character of these expressions argues their identity in meaning. 
The fact that the svastika-sign of the earlier records gave 
place, in the mediaeval- age, to a symbol which in form w^as 
often little else but the svastika dichotomized, followed 
optionally by the expression svasti, and which in later times 
bloomed forth into a syllabic omkara, justifies at once the 
name svastika applied to the sign and the view that it signified 
nothing but the omkara. 

Sometimes, more often than not, the svastika-symbol 
appears without an accompanying ma or anything denoting 
the final nasal. This at first sight seams to go against its iden- 
tification with the syllabic om. But if we recognize brevity to 
be the basis of symbolism, the difficulty vanishes. By way of 
illustration we may refer to the case of the sacred monogram 


i Sometimes the symbol is little more than a spiral. [See on this 
point the Supplementary Note post.'] 
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GhiRho { ^ ). That monogram, found on early Cliiistian coins 
and figured by Constantine on his standard, represents^ as is well 
known, the first two letters of the Greek word XpicjTo?, the 
other letters being left out to be supplied to the mind b}" 
suggestion. If five letters out of a total of seven could thus be 
omitted from the Christian symbol, the omission of the final 
ma of om from its symbolic representation in the shape of a 
svastika will not appear strange. From the alphabetical 
standpoint, the Indian symbol was simply o ; but, symbolic 
Gaily, it represented the omkara. 

Outside India, the svastika is found dispersed on a very 
large scale, almost throughout the world. In England, the 
svastika has been known as the fylfot , — a word taken by the 
earlier etymologists to mean ^ four-footed ’ or ^many-footed. 
Although the New English Dictionary challenges this deriva- 
tion, 1 am inclined to accept it in view of the fact that the 
omkara is described in Ui)anishadic literature as cahispada or 
* four-footed.’ ^ The earliest undoubted occurrence of the 
svastika is said to be in connexion with the Third City 
on the site of Hissarlik, identified with ancient Troy. It 
is common also in the Fourth and Fifth Citie.s on the same 
site, and is principally found there on spindle whorls. Its 
most luxuriant expression, however, is to be met with on Grecian 
vases of the fifth, sixth and seventh centuries 

There were many varieties of the svastika already in those 
remote ages. I am ill -equipped to deal with all of them and 
with the associated emblems and figures. But some points 
deserve special notice here as being particularly relevant to my 
present thesis. The svastika- types may be classified under 
two broad divisions : (1) the plain svastika, ^ right-handed,’ and 
'left handed,’ and (2) the ' ogee ’ svastika, or svastika with 
spirals attached to the arms, also 'right-handed’ and 'left- 
handed.’ A most remarkable feature on a few Greek vases 
is the occurrence of a number of what would appear to be 
Greek 'M’s by the side of the svastika.^ This association of 
the Greek 'M’s with the svastika on ancient Greek vases 
recalls the association of the Brahmi ma with the svastika in 
lithic and numismatic records of ancient India, and seems to 
bear confirmatory testimony to the presence of a nasal ele- 
ment in the mystic combination. The dots which occasionally 
appear in conjunction with the svastika should, I think, be 
likewise interpreted as corresponding to the nasal bindic of the 
Indian alphabet. 


1 Mr. Van Manen, of the Imperial Library, although doubtful about 
the older etymology, admits that it is more satisfactory to the mind. 

2 Wilson, The Swastika, See also Plates III and IV, 

Si Ibid., I^igs. 27. 14^, 170. 
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Figures of Jiamsa and padma are frequently depicted bn 
these vases. ^ Sometimes it is a large svastika with two haiiisas 
on two sides accompanied two rows of * M ’dike signs. Some- 
times a conventional padma occupies the centre of the field, with 
two hamsas on two sides and a number of svastikas dispersed in 
the field. Arrow-heads placed in echelon, obviously indicating 
an arrow in motion, also figure on some of these vases, some- 
times in conjunction with the hamsa and occasional!}^ in com- 
pany wfitli the padma. On a Cyprus vase is ' represented an 
arrow -head, stemmed, barbed and suspended by its points 
between the svastika.'’^ Other animals besides the hamsa are 
also depicted on the vases, such as the ram, the antelope, the 
horse, the lion, just as on some old Indian coins and these 
animals are considered by some authorities to point to the solar 
significance of the sva>stika,^ an interpretation which has found 
eminent advocates armed with a goodly array of arguments. 

I think it is possible and proper to explain some of these 
features with reference to ideas formuiatec^ in the Upanishads. 
Hamsa stands there for the Brahman-Atman. The padma 
reminds us of the Upanishadic notion, that the heart is shaped 
like the lotus {a comparison found also in the Atharvaveda) 
and is the abode of Brahman or even Braliman himself.^ In 
Mundaka, II. 2. 4, the pranava is described as * the bow off 
which the soul as the arrow flies to Brahman and Maitr, VI. 
24, represents it as ' the arrow which is shot from the body as 
bow in order to pierce the. darkness.’^ Perhaps, too, the horse 
has reference to the a^vamedha or horse-sacrifice with which the 
Brhadaranyaka Upanishad begins, ^ in order to recognize in the 
steed the universe into which Prajapati is transformed with the 
object of again offering himself in .sacrifice.’ I’he presence 
of 'solar’ animals is well accounted for by the supposition 
that they arc counterparts of the Upanishadic conception 
that ‘all living creatures are Brahman,’^ and of the idea, 
broached even in the Aitareya Brahmana V, that the pranava 
is identical with the Sun; the Ciianclogya (I. 5.. 1) goes so far as 
to represent th.e aditya- pranava as making tho sound am in 
s motion. , ’ 

These explanations presuppose an early existence, in 
the Grecian world, of a system of philosophy, centering round 
the svastika,. which was closely akin to the system of philoso- 
phy, centering round the omkara, as expounded in the Upani- 
shads. The supposition has much to support it. That ancient 
Greek philosophy offers many points of resemblance to anci- 


^ laid., passmi. 2 ^ p. g50, 

Cunningham, PI. IIT, Nos. 1 and 2. 

Wilson, op, ciL, pp. 78i-5,: 

5 Deussen, op. V p. 287. V:. ^ , 

6 Ibtd,, p. ?90. ' ... 7 Ibid,, p 122. 
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ent: : Indian' ■ philosophy has- long been - recognized ;- and the 
receptive: temperament of" the earl j ■' philsophers of Hellas is- 
borne witness to by the traditional attribution of the travell- 
ing tendency to Greek philosophers like Thales and Pythagoras. 
Strabo, quoting from Megasthenes, notes that the opinions of 
Indian philosophers ‘ coihekle with those of the Greeks on 
many points,’ such as the nature of the son!, the origin of 
the world, the diffusion of the Deity through the universe.^ 
Modem scholars have .acknowledged the ‘ coincidence.’ Tlr, 
L. D. Barnett speaks of ^ the singularly close parallel between 
Upanishadie thouglit and the doctrines of early Eleatic philo- 
sophers, and especially Parmenides, who may well have been 
contemporary with the authors of some of the most im- 
portant IJpanishads. . . - Except in -his view of Being, as "a 
sphere, Parmenides is in perfect accord with the Vedanta. 
The similarity of Plato’s doctrines is well known.’ Dr. Richard 
Garbe would go a stexi farther and compare the theory of 
Thales regarding the genesis of the world from a |)rimeval 
water with the- similar Vedie notion.® The equivalence of the 
svastika to the omkara will add to these analogies, and will 
appeal to be particulary impressive when considered with 
reference to Strabo’s quotation from Megasthenes alluded to 
above. 

To the question ; What was the significance of the vase- 
paintings ? the find spots of the vases will help us to give 
an answer. According to Mr Walters, ‘ the great majority of 
these vases have been found in tombs, and some important 
discoveries have been made on the sites of temples and sanc- 
tuaries.’^ The same scholar observes that ' vases (though not 
necessarily painted ones) must have played a considerable part- 
in the religious ceremonies of the Greeks,’ and further says 
that ‘ their most important use, and that to which their jireser- 
vation is main} 3 ^ due, was in connexion with funeral ceremo- 
nies.’ ^ It will seem reasonable, therefore, to look upon the 
vase-paintings exhibiting the svastika-mark as possessing a 
religious and a spiritual significance, more specially the latter, 
— a view confirmed by the ancient hut urns and cinerary urns 
of central Italy which often bear the svastika symbol.^ In 
other words, these x^aintings are realisations, in colour and 
outline, of notions xiertaining to the xDhilosophy of the 
Greeks w^hicb, in its earlier stages of develox^ment, eonid uot 
have been divorced from their religious and spiritual notions 
inasmuch as even Plato who flourished in the 4th century 


i MeCiindie, Amieiit 1901, pp. 66-7. 

=^1 Barnett, Brah7na- Knowledge (London, 1907), pp. 34-5. 
Garbe, Philosophy of Anoieixt India (Chicago, 1899), p. 33. 
Art. ‘ Ceramics' in Ency cl, Britt. ^ llth ed. 

3 Ibid, 6 Wilson, op. cit , figs. 183, 185, 186. 
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B.C., is admitted by modern authorities to have fused together 
logic and physics, psychology, theory of knowledge and meta - 
physics, in 'a semi-religious synthesis. We have merely to 
recall Coleforooke^s remark that ‘the philosophy of India may 
be employed for a commentary on that of Greece’ in order 
to perceive the entire propriety of viewing the Grecian vase- 
paintings in the light of the Upanishads Of the svastika in 
particular, as part of these paintings, we cannot urge that it 
is a mere design, ornamental and meaningless; its position 
on many of the vase-paintings violates the princij)le of sym- 
metry w'hich is otherwise discernible as being predominant 
in these compositions and appears to have been determined 
in many cases in relation to different portions of the body of 
the animal in association with which the sign occurs. 

No doubt has been entertained in regard to the point that 
some of the earlier Upanishads preceded the Buddha (died 
544 B.O.).^ They attest, therefore, the existence, in India 
about 650 of oihkara worship in a highly mature form. 

We may speak similarly of a svastika-cnlt at its climax about 
600 B.Ch in the Hellenic world, to judge from the evidence of 
vases. 

The earlier Greek vases represent what may be called the 
‘ classical ’ phase of the svastika-cult ; for the svastika often 
figures there as the motif of the compositions which are 
usually restrained, simple and majestic/’^ Later, the svastika 
begins to figure less prominently, but not less suggestively ; 
the composition becomes more complex, and perhaps more 
fanciful, bespeaking what may be termed the ‘ decadent ’ 
phase.^ Decadence has already declared itself on vases 
assigned to the sixth century B,C. Corresponding phases of 
the oihkara-cult may be seen in the Upanishads. In the 
Chandogya, for instance, the cult appears to have passed 
through a distinct stage of evolution and must already have 
had a long history behind it. But the Mandukya betrays a 
pronounced development in the direction of ‘ decadence.’ * The 
‘ decadent ’ stage must have commenced before the rise of 
Buddhism and Jainism, since many of the philosophical notions 
associated wnth orhkara-worship are found to form the material 
out of which these two religions are made. In fact, if the 
Upanishads, enjoining the w^orship of onikara, represent a revolt 


1 Traditional date, adopted by Dr. Vincent Smith in his Oxford 
History. 

^ iJ.e., more than a hundred years before Buddha’s death ; cf. Rapson, 
Ancient India (Cambridge, 1916). p. I8L Some scholars incline to earlier 
dates. The ideas systematically put together in the Upanishads must 
have existed long before the Upanishads were composed, as pointed out 
by Mr. Hirendra Nath Dutt and other Scholars. 

8 e.g. ihid., figs. 27, 28, 140; cf, figs. 385, 186. 
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■ against the Vedic religion .of rituals, Jainism and . Biiddliism 
should be looked upon as rebel offshoots of a religion which 
had, in its pursuit of knowledge and in its anxiety to maintain 
connexion with the older religion, attached exaggerated impor- 
tance to what might with reason be regarded as a mere word, 
ignoring, to all intents and purposes, the practical utility of 
an ethical system. The flourishing period of the oiiikara-ciilt 
in India synchronizes in this way with the flourishing period 
of the svastika-cult in the Grecian world. The synchronism 
is highly suggestive and cannot be overlooked in its relation to 
the identity of the svastika with the omkara. 

But a serious objection to the supposed sacred character 
of the svastika as employed by pre-historic man has been 
enunciated by Mr, Thomas Wilson who, after a most careful 
examination of the vast literature on the subject, has come to 
the conclusion that, since ‘ we find the Swastika used on small 
and comparatively insignificant objects, those in common use, 
such as vases, pots, jugs, implements, tools, household goods 
and utensils, objects of the toilet, ornaments, etc., and 
infrequently on statues, altars and the like/ ‘ all pretense of the 
holy or sacred character of the Swastika should be given up, 
and it should (still with these exceptions) be considered as a 
charm, amulet, token of good luck or good fortune, or as an 
ornament or d.^coration.’ ^ I have shown above that the vases 
were not ' comparatively insignificant objects/ but, on the 
-contrarj^ had definite religious and spiritual associations. 'As 
regards tools, implements and the Trojan spindle-whorls, the 
ancients may have actually worshipped them. In India it is a 
common practice with artisans to worship the implements or 
instruments which help them in their work.^ Lastlv, in the 
case of objects of the toilet, ornaments, etc,, those of them that 
bear the svastika- mark may have formed part of the cere- 
monial ‘ treasures ^ which in olden times used to be buried 
with the dead, — a custom alluded to in the Chandogya Upani- 
shad (VIII. 8. 5) as characterizing the Asuras; or, some of 
them may have been votive offerings, since archseological 
research has proved that, amongst people affected by what is 
known as ' Aegean civilisation, it was a common thing to dedi- 
cate to a deity articles of personal use. 

It need not be denied, however, that svastikas might, 
•even in ancient times, make their appearance on objects 
unconnected with tombs or temples, the adoption of the 
device having been quite conceivably conditioned by a half- 
reverential, half -aesthetic impulse such as actuates modern 
men and women to adopt it on buttons and brooches. Many 


2 Ihid.^ pp. 951-2. 

2 I am indebted to my friend Knmar Sudhindrachandra Sinhasarma 
■for suggesting the parallel. 
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originally sacred einblems have degenerated into mere orna* 
mental designs. The sanctity of the svastika was liable to be 
forgotten soon in areas far awa^^ from the locality of its origin. 
It is a signiheant fact that the S3n'nbol has retained its holy 
association longer in India than elsewhere., except perhaps in 
Lapland and Finland. 

The proposition that the svastika is composed of two 
Brahmi o^s involves the assumption that the Brahmi o could 
exist prior even to the 13th or 14th oenturj:^ B.C. to which date, 
approximatel^y, the Trojan spindle-whorls bearing developed 
forms of the svastika-mark have been assigned.^ This assump- 
tion goes against the theory., advocated b^^ Blihler, that the 
Brahmi script was derived about 800 B.C. from a Semitic 
source.^ Blihler has, no doubt, succeeded in tracing a remark- 
able resemblance between certain letters of the ancient Semitic 
alphabet and old Brahmi letters of corresponding phonetic 
values, e.g. in the cases of ga and tha. In man ja cases, however, 
the analogies euiphasized bv’^ him seem to be too far-fetched, 
e.g. in ca, ma and ya. We must, therefore, as a recent writer 
remarks/'^ consider Buhler’s theory unconvincing. Cunning- 
ham's theory of a hieroglyphic native origin was rather 
summarily dismissed by Bubler on the ground that no trace 
has been found of tlie use of hieroglyphs in ancient India, 
and much stress was laid b}^ Buliler on the circumstance that, 
in ancient times Brahmi used to be written; like Semitic, frotn 
right to left. Professor D. R. Bhandarkar ^ has recentl}^ claimed 
a pre-historic origin for the Brahmi alphabet on the strength 
of marks, very similar to Brahmi letters, found on an object 
assigned to the ‘ neolithic ’ age, aiid the arguments he has 
advanced are no means easy to challenge. Mr. Bhandarkar, 
however, has not attempted to explain the few resemblances 
between the Brahmi and the Semitic scripts. Perhaps, for 
that attempt time is not yet. But it does not seem impossible 
that some Brahmi letters are of earl^^ indigenous origin, while 
other letters of the alphabet may have been' adopted or 
adapted from foreign, perhaps Semitic, originals. A tradition 
preserved by Alberuni^ relates that, during the dark ages 
preceding the Great Civil War, the Hindus had become 
illiterate, and Vyasa, the son of Para^ara, rediscovered the 
aksaras by divine inspiration. The alleged rediscovery points 
to a deliberate attempt having been made in early times to 
reconstruct \the lost or nearly lost script in India; and it 


1 I am not aware if this dating has been confirmed by the latest 
archceologicaj researches. 

^ Indian Studies^ III ^ and Indinn P alaeography ^ 

Encycl. Britt., /, p. 732. 

^ Inscrs. of Asolca, Pi. XXVIII, 

& Calcutta BevieiVy Jan. 1920, pp. 21-39. 

5 India (Saehau), pp. 171-2. 
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may well lia^e been the case that contemporary foreign models 
were coiisiiltecl in thiswvork of reconstruction.. Tlie Brahml 
script, as we find it about 500 B.O., bears in its elaboration 
an evident impress of the academician’s hand, — a fact admit- 
ted by Biihlerd We do not know how much' may have been 
due to ^ the learned Brahmans ’ in the framing of the script. 
But it seems to me that they w^ere intellectually quite equal 
to the task of devising, at any rate, some letters independently 
themselves. It is in any case manifest that the theory of a 
late and Semitic origin of the Brahmi script carries with itself 
its own burden of proof, and that burden is as yet far from 
being discharged. We have no evidence, therefore, against 
the assignment of a sufficiently antique origin to the Brahmi o 
which, I claim, was made the basis of the svastika symbol. 

A W’eightier objection would be that the proposed explana- 
tion takes it for granted that the Brahmi o could retain its 
shape unchanged during more than a thousand years {c. loOD- 
500 B.G.). Ordinarily, in the post-Asokaii period, we find a 
progressive palaeographic change in Indian scripts through 
successive centuries. The letter o itself has changed consider- 
ably since the days of Asoka. Could it have remained muoli 
the same 500 B.C. as 1500 B.C. ? This, I submit, is quite 
within the limits of possibility. As Prof., Bhandarkar ’^ says ; 
'‘ Some of the pre-historic symbols found in Egypt and 
referred to a period anterior to 5000 B.C. have been found to 
be identical with some of the alphabetical signs of the Phoeni- 
clans, e.a. which have been assigned to Circa 9U0 B.C. — showing 
thus an interval of four milleniums. Coming to this country 
do we not find that the letter g, e:g. of the inscription on the 
relic -casket of the Piprahwa Stupa which may be ascribed to 
about 500 B.C. has survived in that exact form to this day in 
the modern Kanarese script V' The Brahmi letters employed in 
Ceylon inscriptions in the first century B.C. are almost identical 
with those prevailing two or three hundred years earlier.® In 
Kharosthi palaeography, again, we do not discover, except in 
a few letters, any radical change between Asoka and Kanishka. 
It is well known, too, that the Tibetan script has remained 
stationary since the eighth century A. D., with only a few slight 
changes.'^ Possibly, these latter instances of stagnation illus- 
trate the inability of scripts to grow and develop w^hen 
transplanted bodily to foreign soil ; but they also suffice to 
prove the capacity of alphabetical forms to resist, sometimes, 
the forces that make for change. Pinaliy, we must bear in 
mind that palaeographic progress is likely to have been slower 
in those remote ages than in later times since the art of 
writing was presumably less extensively practised in the earlier 


J Ind. Falaeog. {Eng.),p. 17. ^ Op. ciU., p. 35. 

Parker, Ancient Ceylon^ p. 445 * j5?p. Xnd., xi p. 271. 
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period. It cannot, therefore, be asserted that the form of the 
Brahml 0 1500 E.C, must have been decidedly different from 
its form 500 B»C. In fact, it was precisely in centuries prior 
to 500 B.C. that omkara- worship enjoyed a vigorous life, so 
that the letter o would, during those centuries, be looked upon 
more as a sacred emblem than as a letter and would conse- 
quently suffer little change. 

That the svastika was foreign to Troy, having been intro- 
duced there about the middle of the second millenium B.C., 
foiIo\\'s directly from the circumstance that the sign is not 
found in the First and Second Cities on the Hissarlik site, but 
suddenly emerges in a variety of forms in the Third or ‘ buimt' 
City.^ The question, therefore, arises: What is the link con- 
necting ' Troy ' of such an early age with the Vedic religion 
and its concomitant, the omkara i Fortunately, Professor 
Winckler’s discoveries at Boghaz Kuei have already supplied 
the link. It is now positively known that about 1400 B.C. kings 
with Indo-Aryan names and worshipping Vedic gods were rul- 
ing in the region of Mitanni,^ The names 
etc., have a distinctly Indo-Aryan appearance ; and it is ins- 
tructive to compare the name Gilulclii'pa, borne by a daughter 
of Sutarna I, who was also queen of Amenophis III of Egypt 
(c. 1400 B.O.), with the name Quruhsepa^ borne, according 
to the Visnu Purana, b^rthe third successor of Brbadbala of 
Kosala who had fallen in the Bharata war not very many years 
before Amenophis.^ Ample evidence has been secured which 
goes to show that there was intimate intercommunication at 
that period among the dif ©rent peoples inhabiting Asia Minor, 
Egypt and the Aegean islands, so that the Vedic religion 
obtaining in Mitanni had many opportunities for circulation 
abroad. Earlier still, Mitanni had been the centre of an exten- 
sive empire, and the migration of the svastika symbol to Troy 
in those days is intelligible enough. The infiltration of Vedic 
ideas into Cyprus and other countries could not have been long 
delayed ; and the process appears to have been reinforced later 
by a stream of thought represeirted by the earlier Upanishads. 
The fifteenth century B.C. thus assumes, like the sixth cen- 
tury B.C., a special importance from the standpoint of world- 
history. 

SUPPLEMUNTABY NOTB. 


Since this paper was written, the July (1920) number of 
the J.Ii.A.S. has reached Calcutta. The number contains 



^ Wilson, op, ciLi p. 810. 

2 G. H. W. Johns, Ancient Assyria (Cambridge, 1912), p. 54. 
s Pargiter, Dynasties of the Kali Age, p. 9. 

4 The Paranas place the war 1015 or 1060 years before Mahapadma 
who was crowned, according to my calculations based on Puranic data, 
413 B.C. 
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an article by Prof. Sayce on the origin of the Semitic Alpliabet. 
According to the learned writer j the problem of the Semitic 
alphabet has been in a large measure solved. ' The use of tile 
Egyptian hieroglyphs as alphabetic letters suggested to some 
Semitic genius the employment of them to represent the 
initial sounds of the Semitic words with which tlie}^ corres- 
ponded Once the alphabet had been formed its develop- 

I ment varied in different parts of the Semitic world ’ 

If the Semitic alphabet was inspired by the Egyptian, 

I the theory of a similar inspiration for the Brahmi script comes 

* at once into the domain of practical scientific enquiry; for, as 
already observed, there is in respect of certain letters, a remark- 
able resemblance between Brahmi and Semitic. Could both 
have sprung from the same source, the Egyptian ? An affirm- 
ative answer cannot at once be given ; but a point supporting 
such an answer may bel noticed. At the beginning of the 
present paper, reference was made to an assertion in the 
Aitareya Brahmana (V, 32) that Prajapati desirous of being 
born as many ’ began a course of meditation resulting in the 
creation of three letters, a, u and ma. which combined produced 
the prana va. We have, in this assertion, evidence of an early 

* Indo-Aryan tradition that the letters a, u and ma were the 
first to be evolved. Naturally, the three letters w^ould consti- 
tute a group by itself, standing apart from other and later 
iottei\s. Now, this is exactly a feature of the Egyptian alpha- 
bet. As Mr. Van Manen, of the Imperial Library, points out, 
out of the twenty four signs in the Egyptian alphabet three 
and only three are pictures of birds and correspond to the 
three letters a, u and m. It is allowable to infer from this cir- 
cumstance that these three letters formed a distinct group in 
the Egyptian alphabetical scheme. Certain scholars consider 
the germ of that scheme to have been conceived outside Egypt, 
somewhere in north-east or Central Asia It docs not seem 
impossible, therefore, that the so-called Egyptian alphabets 
were related in some measure to the alphabets of the Indo- 
Aryans who were at a very early period , settled in Central 

"'■.'Vy, ■■ 'Asia. 

This finding leads us to consider another point in regard 
to the Egj^ptian alphabetical group a, u and m. With the 
introduction of homophones in the Middle and New Kingdoms 
w'e come across a new alternative form of namely e 
What could this spiral represent? The spiral -ornament has 
been traced by Professor Goodyear to the lotus flower which 
occurs as a motif in Egyptian architecture as early as about 
the 14th century B.C. That explanation applies also, I think 
to the spiral-letter u, Th^ spiral occurs on Trojan spindle - 

whorls along with its duplicated forms § and § [see plate II ] 
That these forms constitute the basis of the ‘ ogee ’ svastika 
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was noticed by Thomas Wilson, and I should regard them as 
proto-Brahini o’s. The "ogee’ svastika was probably the 
earliest form of the svastika : a simplification of the spiral 
endings gave the forms employed in the Jaugada version of 
Asoka’s inscriptions. The mediaeval Indian symbol, which 
replaces the svastika of the earlier records and is itself re- 
placed later by the syllabic omkara, should be explained in the 
same way. The symbol is often identical in shape with the 
Egyptian 2 i-spiral which, to one initiated in saci'ed symbolism, 
could well recall the whole group a, u and ni. 



- 
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KEY TO PLATE TL 

1. Bralimi o, one variety. 

2. Brahmi Oj another variety. 

3. Svastika, ' left-handed.’ 

4. Svastika, ‘ right'handed.’ 

5. Variant of 3. 

6. Variant of 4. 

7. Symbol for omkara. usually found in mediaeval Indian 

records. 

8. Variant of 7, given by xAlberuni. 
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KEY TO PLATE III. 

IncLan Coin, I^an ; reproduced from crayon copy (by 
Kumar S. C. Sinliasarma) of i’ig. 2o” PI. XI, in 
Cunningbam s Coins of Ancient India. 

IncUanCoin Ujaiir; reproduced from cavon copy (bv 
Kumar S. C. Sinha.sarma) of Pig. 7, pj. x in "Cun- 
ningham’s Coins of Ancient India. 

Biconical Spindle- whorl of ■ Troy.’ 

(Wilson, The Swastika, Pig. 59)." 

4. Spiadle-i^orl of ‘ Troy ’ with ‘ ogee ’ svastikas. 

( VViIson, The Swastika, Fig 63). 

SmithSan I^tlttiom permission of the 


3. 
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The Svastika wnd the Omkara 


KEY TO PLATE IV. 

1. Greek ' Geometric’ Vase (Smyrna). 

(Wilson, The Swastika, Fig. 140). 

2. Cinerary Urn (Cervetri-Italy). 

(Wilson The Swastika, Fig. 186). 

3. Greek Vase, oinochoe. 

(Wilson, The Swastika, Fig. 155). 

4. Detail of Greek ‘Geometric ’ Vase (Thera). 
(Wilson, The Swastika, Fig. 153). 

5. Detail of Rhodian Vase. 

(Wilson, The Swastika, Fig. 171). 

6. Detail of Greek Vase (Naukratis). 

(Wilson, The Swastika, Fig. 130a). 

All these figures are reproduced by kind permission of 
Smithsonian Institution, 





9* The Successors of Kumaragopta I. 
By B. 0. MajUxMDAR, M.A., Ph.D.. 


The discovery of the Sarnath inscriptions of Kumaragupta 
and Budhagapta threw unexpected light on the history of the 
later Imperiai Guptas and I discussed the question in a paper 
In the Indian Antiquary, 1918, pp. 161-167. The results of 
my discussion were summarised in the foiioving Table : — 


Kings. 

1. Skandagupta or 

Puragopta 

or 

Bkandagupta and 
Puragupta 

2. Narasimhagupfca 

3. Kumaragupta ir 

4. Budhagupta 


Known Dates. Probable Period. 


A.D. 456-7,. 467-8 A.D. 456-i6S. 


nil 

A.D. 473-4 
A.D, 477-8, 494-5 


,, 468-472. 
,, 472-477. 
,, 478-500. 


As to the relation of Skandagupta and Puragupta I ob- 
served : '‘On the whole, therefore, the new inscriptions seem 
to be fatal to the accepted view that Puragupta succeeded Skan- 
dagupta. They certainly favour the sup|)osition that the two 
names \rere identical although they do not absolutely preclude 
the theory that Skandagupta and Puragupta were rival kings. ’’ 

Before my article was actually published, Mr. Panna Lail 
dealt with the same subject in Hindustlian Review, January 
1918, and practically came to the same conclusions, with this 
difference that he held Puragupta to be the successor of 
Skandagupta. Since then the question has been discussed by 
four different scholars. I)r: V. Smith in course of a review of 
Mr. Panna Lail’s article endorsed his views and abandoned for- 
mer theories on the subject.^ Mr. R. D. Banerji also, in course 
of along review, accepted my main conclusions, but maintained 
that numismatic considerations are directly against the supposi- 
tion that Puragupta and Skandagupta are identical. He held 
that they w^ere rival kings, Puragupta having rebelled in 
Magadha daring Skandagupta’s absence from the capital at the 
time of the. Huna wars.’’:'^ , 

Mr. Radhagovinda Basak, discussing the same question, 
arrived at totally different conclusions.^ He held that there 


1 J.R.A.S., 1919, p. 260. 

2 Anaals of the Bhandarkar Institute, Vol, I, part I, pp. 67-80. 
o Ep. Ind., Vol. XV, p. 113. 
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were two branches of the Gupta dynasty ruling concurrently 
after Kumaragiipta I. His ideas on the subject are graphically 
represented in the following table : — J 

Kumaragnpta I 


Skandagupta 

Komaragupta 11 

Budbagupta 
1 ■ 

Bhanugupta 

Mr. N. K. Bhattasali went a step further and propoimded 
the theory that Skandagupta, Kumaragupta. II (of Sarnath 
Inscription), Budhagupta and Bhanugupta ruled in an un- 
broken line of succession, that Puragupta succeeded Bhanu- 
gupta about 511 A.D. and was followed by his son and grandson, 
Narasiihhagupta and Kumaragupta, who ascended the throne 
respectively in 515 and 530 

It wifi thus be observed that barring the question of 
relationship between Puragupta and Skandagupta there is a 
consensus of opinion between Dr. V. Smith, Mr. R. D. Banerji, 
Mr. Panna Ball and myself, while the divergent views of 
Mr. Bhattasali and Mr. Basak are both redically different from 
ours. 

These two scholars hold in common that the imperial 
Gupta line after Skandagupta ran through Kumaragupta (of 
the Sarnath inscription), Budhagupta and Bhanugupta. The 
only evidence for accepting this Kumaragupta as the son and 
successor of Skandagupta is the proximity of knowm dates 
between these two kings ; but as I have shown in my paper 
this can be easily explained in other ways. It will, I hope, be 
readily admitted, that we should not postulate a new line of 
Gupta emperors without sufficient evidence and so long as it is 
possible to explain otherwise all the known facts of the case. 
As we already know of a Gupta king named Kumaragupta, 
who flourished after Skandagupta, the Kumaragupta of the 
Sarnath inscription must he identified with him unless there 
are insuperable obstacles against this supposition. 

As to Mr Bhattasali’s view that Puragupta succeeded Bhanu- 
gupta about 511 A.D., nothing but the strongest and the most 
positive evidence would incline us to believe that the son of 
Kumaragupta I ascended the throne more than fifty-six years 
after his death. 

Mr. Basak's view that there were two parallel lines of 


1 Ibid., p. 120, f.n. 1, 

2 Eastern Bengal Notes and. Queries Second Series No. 11, pp. 50 ff. 


Puragupta 
N ar asimhag upta 
Kumaragupta .XII 
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Gupta rulers seems at fii'sfc to be more reasonable. There is,'^ 
however, one, difficulty which Mr. Basak hims.elf noticed and 
tried to solve. '' But with our .present stock of knowledge/’ 
said he, ‘Tt is not very easy 'to. indicate the place whe.re the' 
branch line headed by Puragiipta may have ruled ; for, as we 
shall presently show, the imperial ruler of the other branch, 
Budhagupta, held supremacy not only over north Bengal 
(Piindravard liana) in the east (Plates Nos. 3 and 4) and Benares 
(Sarnatii image inscription No. 39 E) in the middle, but also 
over Malwa in the west. It has been stated before that 
Budliagupta’s predecessor K umaragu|>ta II held imperial sway 
over the central and western provinces. It is indeed difficult 
to bring about a happy reconciliation between the epigraphic 
documents of the time of Kumaragupta II and Budhagupta and 
the Bhitari seal inscription. The rulers of the branch line 
through Skandagupta seem to have been more powerful than 
those belonging to the other branch ; for it will be shown that 
during Budhagupta’s reign the Gupta power ivas in full height 
of splendour. It may be believed that the rulers of the stronger 
branch may, b3v courtesy and in good will have suffered the 
other branch to rule somewffiere in the eastern portion of the 
Gupta empire, perhaps in South Bihar. ...” ^ 

The weakness of Mr. Basak’s position is apparent, and 
even Mr. Bhattasali, who otherwise agrees with him, was 
unable to accept it as satisfactoiy. He rightly observes : ‘' It 
is eas,y to see that this supposition does not meet the situation, 
and such courtesy to a branch whose origin was b\’' revolt is, 
to say the least, impolitic.” ^ 

But Mr. Basak’s position is rendered hopeless when we 
remember that, during the first half of the sixth century A.D., 
there was another dynasty of rulers who are to be located in 
the same area. These were the later Guptas, the founder of 
wdrich, Krishnagupta, almost certainly lived about 500 A.B., 
asking Kumaragupta, fourth in succession from him, was a 
contemporary of Kanavarman and thus lived about the middle 
of the sixth centur^t A.D. 

The hereditaiw" struggle of this d^masty wdth the Maukharis, 
and the inscriptions of the later kings, leave no doubt that 
thej’ held Magadba in their possession. It is unfortunate that 
both Mr. Basak and Air. Bhattasali have ignored their ex- 
istence, for one would like to know ho^v they reconcile their 
theory with the existence of the kingdom of the later Gluptas 
of Magadha. 

It wuii thus be observed that there is not only no sufficient 
evidence for the postulation of a new' Gupta emperor Kiimara- 
gupta (TI), upheld by Mr. Basak and Mr, Bhattasali, but that 


1 Op. cit., p. 120. 


^ Op. eit. , p. 52. 
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the theories of each are beset with further difficulties which 
have not yet been solved. 

I shall now consider the other views on the subject^ 
referred to above, which differ only as regards the relation of 
Piiragupta and Skandagupta. Mr. Panna Lall and Dr. 
Smith think that Puragupta was the successor of Skandagupta, 
and offer the following chronological table : — ‘ 

Kumaragupta I, A.D. 414-455. 

Puragupta. 

A.D. 467-c. 469 

I 

N ar asimhagup ta 
Baladitya, 
c. A.D. 469-c. 473 

Kumaragupta II, 

A.D. 473-477 

Budhagupta, 

(parentage not known) 
A.D. 477-c. 494 

As will be seen it cramps three reigns of three generations 
within a period of ten years. Such a thing may not be absolute- 
ly impossible, but is certainly very unlikely, and it is chiefly 
on this ground that I urged in my paper that Puragupta was 
most probably identical with Skandagupta or a contemporary 
rival king. 

Mr. R. D. Banerji criticises the first of these two alterna- 
tive hypotheses which I put forward in my paper, from numis- 
matic standpoint. The fact, says he, that on one coin the 
name under the left arm of the king is ' Pura’ proves that this 
particular coin is an issue of the emperor Puragupta who is 
mentioned in the Bhitari seal of Kumaragupta II as the son of 
Kumaragupta 1 and the father of Narasimhagupta. This coin 
also proves that this prince Puragupta was quite different from 
Skandagupta on whose coins the name Skanda appears in the 
same place under the left arm of the king. In the coinage of 
the Imperial Gupta dynasty there is not a single instance in 
which two 'personal names of the same emperor have been used 
on his coinage. The emperor Samudragupta, Candragupta II 
and Kumaragupta I, all used only one proper name with a 
variety of titles on their coinage/''^ 

Mr. Baneiji evidently forgets the Kaca type of Samudra- 
gupta's coinage. Fleet, ^ V. Smit¥ and Allan have all attri- 

1 J.R.A,S., 1919, p. 262. 
op. ci6., pp. 73-74. The Italics are ours. 

a C.I.I., Vol. in,p. 27. 

4- Ind. Ant., 1902, pp. 259-60. 


Skandagupta, 
A.D. 455-467 
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buted the coins bearing the name ' Kaca ’ to Samudragiipta. 
According to Allan 'the attribution is no longer doubtful, and 
be believes that 'Kaea’ was the original name of the emperor.^' 
Whether this theory be sound or not it proves without 
doubt that scholars who have made a special study of the 
Gupta coinage are not disposed to accept the above ipse dixit 
of Mr. Banerji. Thus, so far as numismatic considerations are 
concerned, there is no ground for dismissing off-hand the 
theory that Poragupta and Skandagupta were identical, and 
Mr. Banerji correctly (though hardly in keeping with his 
statement just quoted) observes, that there is nothing in the 
coinage of Puragupta or in the coinage of the C4upta dynasty 
which can prove anything for or against the division of the 
Gupta empire or the contemporaneity of Skandagupta and 
Puragupta.’’'^ 

The question of the relationship between Skandagupta and 
Puragupta therefore still remains open. But although the coins 
do not help us to arrive at any solution there are certain 
passages in the inscriptions of Skandagupta which seem to 
throw some light on the complicated problem. 

Thus we read in the Junagadh rock inscription^ of 
Skandagupta that when his father had died he had defeated 
his enemies and made the earth subject to himself. Again we 
are told that Lakshmi, meaning of course the goddess of 
sovereignty, selected him as her husband, having discarded the 
other princes. These verses seem to indicate that Skandagupta 
had no natural claim to the throne but obtained it by means 
of his own valour and prowess. This susjpicion is fully con- 
firmed by the genealogy of the Gupta emperors as given in 
Bihar and BhitarJ stone pillar inscriptions of Skandagupta. It 
mentions Chandragupta I, and his Mahadevi or chief queen, 
their son Samudragupta and his Mahadevi, their son Ghandra- 
giipta IT and his Mahadevi, their son Kumaragupta, and his son 
Skandagupta. The omission of the Mahadevi of Kumaragupta 
T, the mother of the reigning king, in striking contrast with 
the mention of the other Mahadevis of earlier kings cannot but 
be looked upon as significant. It lends great colour to the 
supposition that Skandagupta was not the son of the Mahadevi 
or the chief queen of Kumaragupta I. 

The Bhitari seal, on the other hand, expressly mentions 
that Puragupta was the son of Kumaragupta and Mahadevi 
Aoantadevi, and it may therefore be held that he was the 
natural heir to the throne. These circumstances easily lead to 
the inference that when the old emperor Kumaragupta I died 
after a reign of more than forty years, there ensued a struggle 
for succession among his sons. It was a forerunner to the 


^ Gupta Coins, p. xxxii. « Op. cit., p. 72. 

s ai.T. Ill, p. 56. 
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story of Sha-Jalmn and liis quarrelling sons. The goddess of 
sovereignty, however, as the Jimagadh inscription informs us, 
discarded the other sons of Kumaragupta and chose Skanda- 
gupta as h» overlord. In other words, Skandagupta defeated 
his rivals and emerged successful out of the conflict. 

Then, again, we read in the Bhitari pillar inscription that 
when his father had died, Skandagupta “ conquered his enemies 
by the strength of his arms and established again the ruined 
fortunes of his lineage ; and then, crying “ the victory has been 
achieved ” , betook himself to his mother, whose eyes were full 
of tears from Just as Krishna, when he had slain his 
enemies, betook himself to his mother Idevakl/’^ One might 
well ask, w'hat is the point in the allusion to the interview 
betw^een Krishna and Devaki ? Is it simply the defeat and 
death of the enemy which preceded it that constituted the 
point of comparison ? Or, remembering that Skandagupta's 
mother was not probably the chief queen, shall we go further 
and say that the enemy in both these cases was the rightful 
king, hy defeating whom both Krishna and Skandagupta 
rescued their mother from a life of degradation ? In other 
.words, are we to suppose that Puragupta was defeated and 
probably killed by Skandagupta, and then the mother, who 
had hitherto lived an obscure life in the harem of Kumara- 
gupta I, was suddenl}^ raised to the position of a queen mother ? 
Verily this might remind the poet of Krishna’s slaying Kaiiisa 
and thereby rescuing his mother from prison and elevating her 
to the position of queen mother. 

But whether the allusion to Krishna and Devaki may 
reasonably be stretched to the proposed extent or not, the 
indications from Junaga^ and Bhitari inscriptions certainly 
tend to show that Puragupta was the natural heir to the throne, 
while Skandagupta had no legitimate claim to it. This cer- 
tainly goes against the proposed identity of the two kings, and 
lends strength to the other alternative hypothesis, viz. that 
they were rival kings. 

Mr. Allan concludes from an examination of the coins 
that the three kings Prakasaditya, Chandragupta HI and Gha- 
totkacagupta were not later than Narasiriihagupta, and as the 
latter was the successor of Puragupta, these three probably re- 
present the line of Skandagupta. He considers it to be at 
least certain that towards the end of the fifth century the Gupta 
line became divided in the inevitable oriental fashion. 

It wdll be remembered that at the time when Mr. Allan 
wrote, the Sarnath inscriptions were not discovered, and 
Skandagupta’s death was placed at about 480 A.D. Now that 
we know that Kumaragupta II was ruling in 473 A.D., and 
Budhagupta in 477 A D., Mr. Allan’s general conclusions can 
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110 - longer be oplield. But if we acce]3fc.tiie iiii oiis mat ic fact 
observed b}" him, viz. that Prakasadit 3 '’a, Ciiaiidragupta III 
and , Ghatotkacagupta were not later than Narasimhagupta 
and Kiimaragiipta 11, the probability is, that these were the 
rival kings that set up independent rule in, different parts of 
the Gupta empire after the death of Kumaragupta I. The 
inscription recentl}' published by Mr. Garde ^ shows that 
Ghatotkacagupta was a provincial ruler under Kumaragupta 
1 ail’d probably his son. As to the other two kings Mr. Allau 
has pointed out that the style of the coins of Prakasaditya 
and Ghandragupta and the piirit}’ of gold of all the known 
specimens, suggest a date previous to the coins of Narasimha- 
gupta and his successors. There are thus some reasons for 
holding that Skandagupta, Puragupta, Prakasaditya. Chandra- 
gupta III and Ghatotkacagupta were the rival claimants to 
the throne, and this, as we have vseen above, is in full agree 
ment with the Junagadh inscription of Skandagupta which 
tells us that the other sons of the king ivere discarded b\' 
Laksmi in favour of Skandagupta. 

But although Skandagupta was apparently successful for 
the time being, it is clear that the embers of the family 
dissension were not finally' extinguished. The line of Puragupta 
was revived in the persons of his son and grandson, Narasiin- 
hagupta and Kumaragupta II. The short reign of those kings 
probably indicate troubled times, but ultimately Budliagopta 
seems to have once more united the greater part of the Gupta 
empire under him. It is impossible to at present whether 
his claim w'as based upon any relationship with Skandagupta 
or Kumaragupta II, but it may be noted, that after Biidha- 
"^gupta^s time the eastern branch of the Gupta family seems to 
have been revived in the later Guptas. 

To sum up the results so far attained : We have tried to 
show that the Kumaragupta of the Sarnath inscription is the 
same as Kumaragupta II, the son and successor of Narasimha- 
gupta, and there is no justification for assuming him to be a 
different person and successor of Skandagupta. Secondly, the 
evidence of inscription suggests that Skandagupta and Pura- 
gupta were rival kings. Thirdl^^, the joint evidence of in- 
scriptions and coins indicates that there w^as a struggle for 
succession among the sons of Kumaragupta I, and Skandagupta 
emerged successfully out of the conflict. In conclusion, it is to 
be distinctly understood that the views offered in this paper 
are to he looked upon as tentative hypotheses, which alone are 
possible at the present state of our knowledge, and are merely 
intended as a basis for further discussion and elucidation of 
the subject. 


I Tnd. Ant., 1920, p. 114. 





10 * Notes on the Venoiis System' of Varmius bengalsnsis. 

By D, R. Bhattacharya, M.Sc., Zoological Department, 
The Muir Central College, Allahabad, India, 

[Communicated by jDr. S- W. Kemp.] 

[With plate V.] 

The Jostification for writing this paper has arisen from 
the fact that Varanus hengalensis, being one of the fairly com- 
mon big lizards of northern India, is a very suitable type for 
dissection, and no detailed descrii3tion of its vascular system 
seems to exist. It may also serve to supplement the knowledge 
that already exists of the vascular S 3 ^stem in Varanus 
griseus, Vara^ius niloticus, and Varanus exanthem aticus, Bed- 
dard (and in one case Hochstetter also) has described the 
vascular s^^stem of the above mentioned species of Varanus, 
and since Varanus hengalensis differs from them in some 
important points of detail, a note on the above, as well as on 
some other points not yet noticed by the above wmrkers may 
prove useful. I have dissected about a dozen fresh specimens 
and that precludes any idea of my having worked on a case of 
individual variation. I have to thank Dr. Woodland for very 
kindh^ going through and correcting the manuscript of this 
paper. 

The A7iterior Abdominal vein , — The roots of the anterior 
abdominal vein take their origin from the ischiadic veins of 
their sides, and have thus only an indirect connection with the 
caudal or renal portal veins (fig, 5, r,p,v. & Lp.v.) . The}^ thus 
conform to the condition found in other species of Varanus 
and Heloderma, but differ from that prevalent among the La- 
certilia. The}^ however differ from the other species of Vara- 
nus in one important fact that they do not give out the 
paired lateral abdominal veins, unless the latter may be said 
to be represented by a pair of very short and inconspicuous 
veins ending in the lateral parieties (fig. 1, v.lat,). The roots 
(pelvic veins) receive blood by a large number of veins from 
the fat bodies (fig. 1, v.fat), the ventral surface of pelvis (fig. 1, 
from the ventral and lateral parieties and from the hind 
limbs. A median ventrally situated vein bringing blood from 
the hind limbs (fig. I, v.hJ.) meets at the confiuence of the 
roots of the abdominal vein. Anterior^ the anterior abdom- 
inal takes the usual course. 

Epigastric veins . — In addition to two lateral (paired) 
epigastric veins (fig. 2, r.Lepig. and l.Lepig.), a third which 
may be called the median ep.igastrio (fig. 2, m.epig.) is also 
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])resent. These veins lie closel}' attached to the ventral bod} - 
^vall. The lateral epigastric vein takes its origin from one of 
the roots (pelvic veins) fairly close to its point of junction 
with the corresponding vein of the other side, and enters 
independently into the anterior border of the liver of its side. 
During its course it receives branches from the fat body and 
lateral and ventral parieties. In this respect the lateral 
epigastrics resemble the condition found in Varan/iis gri^seus, 
but differ from Varaniis pivescens (1 dissected two fresh speci- 
mens) in which both the epigastrics open conjointly into the 
anterior border of the left lobe of the liver. ^^Tiat the condi- 
tion may be in the other species of Varanm, Beddard does 
not give any account of. The median epigastric vein, how- 
ever, arises from the ventral parieties in the region of the 
pelvis and in its forward course receives a short branch from 
the anterior abdominal vein. It receives several small 
branches from the ventral body-wall and lies in the median 
line ventrally to the anterior abdominal vein. It is not so 
thick and conspicuous as the lateral epigastrics. x^nteriorly it 
bends over to the left side and joins the left lateral epigastric 
vein close to its termination in the liver. This vein has not 
been noted Beddard in any of the species he has described. 

Umbilical vein, — This vein has been described by Beddard 
as occurring in Vara7ius 7iiloUcus and Varamis exanthematicus 
and several other lizards. He concludes from the above that 
it must be a generic feature of Varanus, although he is himself 
doubtful about its presence in F. griseus. Its occurrence in 
the latter has not been noted by either Corti or Hochstetter. 
In spite of very careful dissection of about a dozen specimens 
I have not been able to find any trace of this vein in Varanns 
bengalensis. 

Postcaval vein, — Two efferent renal branches (venae 
renales revehentes — fig. 3. v,r.v,) from the kidney, meet at 
the posterior border of the dorsal lobe of the liver to form 
the post-caval vein (fig. 3, ‘p,c.v,), which traverses the sub- 
stance of the liver throughout the greater part of its length. 
These two efferent renals instead of ending or rather taking 
their origin in the substance of the kidney are continued 
behind the posterior edge of the kidneys and meet in the 
median line forming a sort of loop (fig. 3. p.l,). On close 
scrutiny it will be found that this condition is quite different 
from that prevailing in birds, where the branches (renal portal 
vein) of the caudal become directly continuous with the 
efferent renal veins of the post cavah A small vein (fig. 3, 
v.T,) bringing blood from the dorsal region of the rectum 
joins the loop .posteriorly in the median line, and may be said 
to correspond in a way to the coccy geo -mesenteric of birds, 
though in this case it does not appear to join the brandies of 
the portal vein. This splitting of post-caval into two renal 
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effere,nts' and their junction posteriorly to form a loop -raises, 
the question whether in Varmius this is a primitive condition 
or .what is more .possible a .secondary formation owing. to tim 
great divarication of the kidneys awa'^/.from the.. median line. ■ 
Since, I have not yet got any embryological evidence, I am 
not in a position to put forward any opinion on the above. 

Hepatic portal system. — The main trunk {hg. 4, Ji.pv.) of 
this system takes its origin posteriorly from two very promi- 
nent veins (fig. 5, brJi.p.iK) lying on the two sides of the 
rectum. The most interesting thing about it is that these 
two posterior veins take their origin directly from the posterior 
end of the renal portal vein, and are nearly as thick in calibre 
as the latter, thus establishing a direct communication be- 
tween the renal portal and hepatic portal system. Such con- 
nections however, are known to exist, e.g. in some Teieosts 
and the Dipnoi, hut the connecting veins in the latter are 
comparatively thinner and connect generally the caudals with 
the hepatic portal veins, and are not such conspicuous blood 
vessels as in this case. 

Renal Portal vein. — The caudal vein divides into two 
veins. Each of these branches is continued forward into the 
kidne,ys as the renal portal vein (fig. 4, l.r.p.v.). Close behind 
the kidney the veins from the hind legs join the renal portal. 
Still further backwards arises the connecting vein (fig. *3*, 
conn.) between the renal portal and hepatic portal vessels. 
The greater portion of the blood therefore is directed to the 
liver which is comparatively larger in this animal, through 
the anterior abdominal and hepatic portal veins. The kidney 
is supplied with blood brought mostly from the tail region 
and this accounts for the comparative thinness of the renal 
portal veins. 
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EXPLANATION OB^ THE PLATES. 

Varmms bengalensis. 

Ftg. 1. — Anterior abdominal and pelvic veins (nat. size). 

Specimen IT " in length from head to base of 
tail, ant abd.i, anterior abdominal vein; Id, 
epig. left lateral epigastric ; v.fat,, veins from fat 
body ; -y.A.L, vein from left hind limb ; v.w., veins 
from the ventral region of pelvis; v:lat.,Yem 
from lateral body wall; right lateral 

epigastric vein; r.p.v., right pelvic vein. 

Fio. 2. — The anterior abdominal and epigastric system of 
veins (nat. size). Specimen 1' in length from head 
to base of tail. Lettering same as in fig. L. r.l., 
right lobe of liver ; l.l , left lobe of liver : m.epig., 
median epigastric ; hr., a branch joining: the 
anterior abdominal with the epigastric ; v.p,, veins 
from ventral parieties. 

BTg. 3, — The post caval and efferent renal veins (nat. size). 
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The kidneys, liver, and efferent , renal veins 
slightly displaced. Specimen Y 1 " in length from 
head to base of tail. left kidney ; right 
kidney ; v.r.^ vein from dorsal region of rectum, 
pi., posterior loop of the two efferent renals; 
p.c.-y., post caval vein; i.ri., dorsal lobe of right 
liver ; vnw., right and left efferent renal veins. 

Fig. 4. — The hepatic portal system and renal portal vein. 

(nat size). The main trunks of the veins have 
been displaced to show their branches. Specimen 
1' 2" in length from head to base of tail. rJ., 
right lobe of Hvbv \ qas.v,, veins from stomach; 
pan.^ panerease ; spl, spleen ; h.p.v.^, hepatic portal 
vein; mt.v., intestinal veins; cmt,ahd.^ anterior 
abdominal; hrJi.p.v,, branches from the sides of 
rectum wdiich- meet to form the main trunk of the 
hepatic portal system: l.k., left kidney ; fern, v., 
femora] vein; crmef caudal vein : connec- 

tion between the renal portal and hepatic portal 
system of veins ; Lr.pjv., left renal portal vein. 

Fig. 5.— The origin of the pelvic, the renal portal and hepatic 
portal veins (nat. size). Specimen T 4" in length 
from head to base of tail. The kidneys and blood 
vessels have been stretched outwards in order to 
facilitate a diagrammatic representation. Letter- 
ing same as in fig. 4, Lp.v,, left pelvic vein; 
left kidney; v.l.h,, veins from left hind limb; 
r,p,v., right pelvic vein ; tr., transverse connection 
between the two posterior branches of the hepatic 
portal vein ; v.vj\. veins from the ventral and 
posterior region of rectum ; veins from right 

hind limb. 






II. Tlie Custom of Circtimcfsion among* the Dravldians. 

By MutL4MMAB Shahidullah, M.A., B.L. . 

The subject of circumcision has been very exhaustively 
treated by many eminent scholars. But it appears no one has 
noticed the prevalence of the custom among any Indian race or 
tribe. The learned writer of the article on circumcision in the 
Encydo'paedia of Religion and Ethics goes so far as to sa}', 
“It can scarcely have been practised in pre-Ar 3 ’aii India . . . . 
for there is no allusion to it in Sanskrit Literature.’’ But from 
the Kdmasutra of Vatsyayana it appears that the practice 
existed among the Dravidians of his time. Let me quote here 
the passages : — 

Daksinatyanam lihgasva karnavoriva vvadhanam balasya 
7. 2/15. * ‘ ' . . * 

Yuva tu vsastrena-cchedayitva yavad rudhirasyagamanam 
tavad udake tisthet. 7. 2. 16 . 

Translation, 

Among the Deccan people (the custom is) the perforation 
of the lihga^ like (that) of the tw^o ears, (in the case) of the 
boy. 7. 2. 15. 

But the 3 ^oung man having (it) cut with an instrument 
should stand in water as long as (there is) the coming out of 
blood. 7. 2. 16. 

The commentator comments on this last injunction as 
follows:— 

Chedayitvetyanena kusalena bahi^-caim-akrsy-anyatra 
sthapayitva siram tyaktva tiryak chedayet, yathobhayatas 
chidram bhavati. Udake tisthed rudhira-stambhanartham. 

Translation, 

By the term chedayitvd ‘ having pierced ’ (Is meant that 
he) should have (it) pierced slantingly leaving the blood- 
vessels after having, with skill, drawn the prepuce and placed it 
on another thing, so that there may be boles on both sides. 
(He) should stand in water for stopping blood. 

Evidently the comment the previous injunction 

along with this and means that only the perforation of the 
lihga of young men is referred to. But I think that the two 
injunctions should be taken separately. The first (7. 2. 15.) 
refers to the manner of circumcision for boys which is the 
perforation of the prepuce, and the second (7. 2. 16.) refers to 
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that for young men which is the cutting off of the prepuce. If 
we take both the injunctions as applying to young men, the force 
of tic (but) in yuva iu will be lost. In the first injunction I take 
balasya both with Uhgasya and karnayoh. Such construction is 
not uncommon in Sanskrit being supported by the logic of the 
eye-bail of the crow which is supposed to have only one eye 
ball, which comes to each socket as occasion arises {kakaksi- 
golaka-nyaya) . Whatever may be the construction, it is evident 
from the passages quoted above that circumcision in some 
form or other was observed by the people of the Deccan. The 
use of the wmrd DgksinatyananJ (among the Deccan people) and 
the comparision with karmvedha (the ceremony of the perfora - 
tion of the ears) make it clear. It may be mentioned here 
that.the Jewish or Muhammadan form of circumcision is not the 
, oniy form of circumcision that obtains among the people who 
practise it, and that the Jews and the Muhammadans are not 
the only people who observe it. 


12 , The Licchavis- m. Ancient India., .. 

By Bimala, Chakan Law, M.A., B.L.,, M.E.A.S.,,^ 

F.R. Hist. S. 

The mighty race of the Vajjians fills an important chapter 
in the ancient history of India. Bat unfortunately we know 
of very few historians who have up till now dealt with the 
subject with that thoroughness which it deserves. Their method 
of administration, their martial spirit, above all their nobility 
of character are so impressive, so inspiring and so fascmating 
that it is really inexplicable how they escaped the attention of 
eminent scholars. Their cultural history is bound to be attract- 
ive. They had eight confederate clans of which the Licchavis 
of Vaisalt were the most important. In this paper an attempt 
has been made to deal with some important topics relating to 
them. 

The late Drs. V. Smith^ and S. C. Vidyabhusan^ contribut- 
ed two articles on the subject to the Indian Antiquar^^ 
According to Dr. Smith, the Licchavis were Tibetans in 
their origin. This conclusion he supports on tw’^o grounds: — 
(a) the way in which they disposed of the dead, and (b) their 
judicial system. Dr. Vidyabhusan, on the other hand, holds 
that the Licchavis were originally Persians, they having migrat- 
ed from their original home at Nisibi and settled in India and 
Tibet. But neither of these theories will stand the test of 
a through critical examination. 

Mr. Hodgson holds that they were Scythians.^ It is men- 
tioned in the Vaij ay anti that a Ksatriya lady married to a Vratya 
brings forth a Liechavi> According to the lexicographers Ama- 
raslmha, Halayudhaand Hemacandra, they were Ksatriyas and 
Vratyas— sons of Ksatriyas. Bohtlingk and Roth are of opinion 
that they came of a regal race. Monier Williams supports this 
view.^ The Dulva states ® that w^hen Moggailana entered Vaisali 
in search of alms, the Licchavis were coming out of the city to 
subdue Ajatasatru. Out of veneration they asked him whether 
they would be successful in a campaign against AjMasatru. 
Moggailana replied, Men of Vasistha’s race, you will conquer. 


1 Ind. Ant. VoL XXXII, pp. 233-236, 

2 „ „ Vol XXXVII, pp. 78-80. 

3 Collected Essays hy Hodgson (Trubner’s edition), p, 17. 

4 Vaijayanii (Oppert), p. 76, L. 108. 

6 A Sanskrit English Dictionary by Monier Williams, p. 902. New 
edition 1899. , . .. 

6 The Life of the Buddha', by Epekliill, p. 97, Footnote. ‘ ' 
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This proves that the Licchavis were Ksatriyas, for we know that 
men of Vasistha’s gotra are Ksatriyas. Tt is mentioned in the 
Mahafarimbhana SuUa of the Dtghanikdya ^ that the Licchavis 
claimed a portion of the relic of the august body of the Buddha 
as they were his castenien. It is stated there : " Bhagaya pi khat- 
tijm, mayam pi khattiya ’’ (The Blessed one is a Ksatriya, so are 
we,) From these two instances, we can safely come to the conclus- 
ion that the Licchavis were Ksatriyas. This is also corroborated 
by the Jaina account given in the Kakpasutra} It is stated 
there that Mahavira was a maternal uncle of the Licchavis 
and they illumined the city to commemorate his death. It 
maybe interesting to note in this connection that there was 
a great famine at Vaisali. Buddha was invited there to check 
it. The chief Queen of Benares became pregnant and was 
delivered of a lump of flesh. To avoid a scandal, she placed 
it in a pot and threw it into the Ganges, the pot drifting with 
the. current. Gods took it and wrote on it that it contained 
the son of the chief Queen of Benares. A hermit found the 
pot and kept it with him. From this lump of flesh children 
were born and they were known as the Licchavis.® This 
mythical account has very little historical value of its own. 

As to the term Licchavi or Lecchavi, Chinese works point 
out that by it we understand ' Skin -thin ’ or ^ same skin/ 
‘ Chavi ’ here means " skin’.^ Buddhaghosa in his Para- 
matthajotikd on the Khuddaka Pdtha^ splits it up into Lina- 
chavi = Licchavi = Nicchavi. He says that things in their 
stomach appear to be attached to their Chavi or skin and hence 
they are called Licchavis. (^‘ Sibbetva thapita viya nesam 
aiihamannam lina ahosi”). 

The young Ihcchavis of Vaisali were a free, wild set, very 
handsome and full of life. They dressed well and drove fast 
carriages.® Once Buddha with the Bhikkhus went out in search 
of alms. He addressed his followers when he saw the Licchavis 
on his way, Look at the Licchavis, those who have not seen 
the Tavatimsa gods, let them look at these Licchavis.'^ We 
know that the Tavatirbsa gods w'ere very beautiful.® 

It is stated in the Dulva® that there were continuous 
festivities among the Licchavis. Of them Ghana and Sabbar- 
attivaro were the most important. At the Sabbarattivaro 
or Sabbarattioaro festival, songs were sung, trumpets, drums 


1 Dighanikdya (P.T.S), Vol. II, p. 164. 

5 Kalpa Sutra (Jacobi), Verse 128, p. 266, S B.E., Vol XXTI. 

^ Paramatthajotikd ( P.T.S. ), pp. 158-165. 

4- Watters’ Yuan Chuwang^ Vol. II, p. 77. 

6 Paramatthajotika on Khuddaka-Pdiha ( P.T.S. ), pp. 158-165. 

8 Watters’ Fwaw Vol. TI, p. 79. 

MahavastUj ed. Senart Vol. I, p. 262. 
s Buddhist Suttas, (S.B-E.) Vol. XI, p. 31. 

^ The Life of the Buddha by Bookhill, p. 63. 
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aad other musical iiistru men ts were used^', flags were flown, 
kings, princes and commanders -in- chief took part in the festi- 
val and spent the whole night in merry-making. 

It is stated in the Dhammapadatthakathd that they used 
to go to gardens with prostitutes {N agara-sobhim) and enjoy 
them&'elves very niuch/^ 

Some young Licchavis were rude in manners.^ They loved 
flne arts and built many beautiful caityas,^ parks and gard- 
ens.^ It is held that they were unbelievers in the Buddha 
and they had their Caityas consecrated to the Yakkhas.® This 
view is incorrect. It is evident from the AhguUara NiMya'^ 
that they were devoted to Buddha. When Buddha was at 
Vaisaii, 500 Licchavis worshipped him. It is stated in the 
Majjhima Nikdya ^ that some Licchavis saluted Buddha 
with folded hands as soon as he was seen by them. Some 
sat silent at a distance from the Blessed One. They were so 
very devoted to .Buddha that they are said to have "arranged 
a voyage for him by boat.^ 

They took delight in philosophical speculations about the 
non-cause of sins of beings, non-cause of the purity of beings, 
nirvana, lobha, dosa, moha, alobha, adosa and amoha.l^ 
They discussed among themselves problems dealing with the 
destruction of action, destruction of sensation, means of 
attaining Nirvana, three kinds of sufferings, etc.l'^ Abstruse 
metaphysical discussions relating to sila, Samddhi,, panM 
vimutti^ inAueme of the purity of sUa imd iapa^^ and sublimity 
of engaged their serious attention. The}^ used also 

to discuss the five kinds of rare gems : hatthiratana, Assaratana, 
gahapatiratana, and ItthiratanaM Dr.B. M. Barua holds in his 
Prolegomena to a study of Buddhist Philosophy that the 
Vajjiputtakas recognise soul and their view of Atma differs 
from the views of Bankhya and the Vedanta. The Licchavis 


1 Samyutta Nikdya (P.T.S.), Vol, I, p. 201. * Dkammapadaitkakathd 
Vot III, p. 460. V ajjipuUaka BhikkhuvaUhu. 

Dhammapadatthakatlid {V.T.^.)iNo\TLl^-gp. 279-280. 

^ Watters’ Fwa?z CAujangf, VoL II, p. 79. 

Anguttara Nikdya {P.T.S.), VoL IV, p. 309. 

5 The Life of the Buddha by K-ockhill, p. 63. 

6 Beal’s Life of Hiuen Tsiang. Introduction, p. xxiii, 

7 Anguttara NikdyafYol, lilt p 239, 

^ Majjhima Nikaya^Nol, It p. 22%, 

9 Divydvaddna, (Cowell and Neill), pp. 55-56. 

Sarhyutta Nikdya t Yol. Ill, pp. 6B-7L 
n „ „ VoL IV, pp. 261-262. 

12 Anguttara Nikdya, Vol. I, pp. 220-222. 

18 „ ,, Vol. II, pp. 200-202. 

1^ „ „ Vol. Ill, pp. 75-78. * 

16 „ „ Vol. Ill, pp. 167-168. 

18 Dr. B. M. Barua’s Prolegomena to a study of Buddhist Philosophy , 
p. 42. 
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believed in spmts. They believed in the existence of hell, 
especially the Nirayam.^ 

They were fine sportsmen and accurate archers. They 
used to hunt with the help of dogs^. They used to kill 
animals on the 8th, '14th and 15th day of the lunar month and 
eat their flesh.^ They were rough, cruel and haughty.^ *Some 
young men among them were charged with insulting girls of 
respectable families by throwing stones at them.^ They had 
the moral courage to confess their guilt. ^ 

As regards the education of the Licchavis, we know 
that a Licchavi named Bfahali went to Taxila to learn silpa 
and returned home after completion of training. He in his 
turn trained many other Licphavis who took up the same work 
and in this way education spread far and wide among the 
Licchavis. 

It is mentioned in the Malidparinihhdna Suita of the Digha 
NiMya that king Ajatasatru of Magadha annihilated the 
Vajjians. Prof. Rhys Davids in his Buddhist India, p. 12, holds 
that it was some political motive which induced him to do so 
but the learned doctor is silent as to what those motives were. 
It seems that the Vajjians attacked Ajatasatru many times and 
in order to bafSe their attempts (Vajjinam patibahaya),® tw'o 
of his ministers, Sunidha and Vassakara built a fort at 
Pataligama. It is mentioned in the Dulva'^ that a Licchavi 
named Mahanaman lived at Vai^ali who had a daughter named 
Amrapali. According to the law of Vaisali a perfect wmman 
was not allowed to marry but was reserved for the enjoyment 
of the people. So Amrapali became a courtesan. King 
Kimbisara of Magadha came to know of this and himself went 
to Vaisali for her sake although he was at war with the Lic- 
chavis. Amrapali had a son named Abhaya. Ajatasatru was 
under the impression that his foster brother, Abhaya, had Lic- 
chavi blood in him and he liked the Licchavis very much. At 
this time the Licchavis were gaining strength day by day and 
Ajatasatru thought that if Abhaya sided with them it would be 
very difficult for him to cope with the Licchavis. So he made 
up his mind to do away with them. 

In the Sumahgalavildsim^^ we find that there was a port 
near the Ganges and there was a mountain not far from it and 


^ {P.T.S.), p* 46. 

2 Angutiara Nikdya (P.T.S.), Vol. Ill, pp. 75-78. 

8 Divydvoddna (Cowell and Neil), p. 136. 

^ Angutiara Nikdya, Vob III, pp. 75-78. 

6 Cullavagga (S.B.E.), Vol. XX, pp. 118-125. 

6 Vajjinampaiibahaya. Some translate it thus— “ to retard the pro- 
gress of the Vajjians.” The proper interpretations will be as follows—' ‘ to 
remove the Vajjians”; ** to drive away the Vajjians. ” 

T The Dulva quoted in The Life of the Buddha by Rockhill, p, 64. 

8 Sumangalavildaini (Burmese Bdition, Simon IJewavitarne’s Be- 
quest Series No. 1; Revised by Sanissara), p, 99. 
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at' tHe foot of tlie mouiitain there, was a mine of precious gems. 
Some precious gems were w-ashed^awa}^ bj' the. Ganges,, and there 
was a. contract between the Licchavis and Ajatcisatru.rhat they 
would take the gems equally. But the avaricious Licoiiavds 
did not fulfil the agreement. This enraged AJatasatra very 
much. He thought of punishing them for this act. He 
realized, however, that the Licchavis being numerically 
stronger, he would fail to carry out his purpose. He tried to 
be friendly with the Licchavis, but he had to give up this idea. 
At last he resorted to the device of sowing dissensions and he 
wms not unsuccessful. Through his machinations the unity 
of the Liccdiavis was almost broken with the result that the 
poor Licchavis began to hate the rich and the strong looked 
down upon the weak. At that psychological moment 
Ajatasatrii took advantage of the internal dissensions amongst 
the Licchavis and attacked the Vajjibhiimi. The weak Lic- 
ciiavis refused to stand against him and said, Let the strong 
Licchavis go forward and crush him. Thus it was easy for 
AJatasatru to conquer Vaisali, the capital of the Vajjians. 

If a Liochavi fell ill, the other Licchavis came to see him. 
The whole clan would join an,y auspicious ceremony performed 
in the house of a Licchavi. When a foreign king paid a visit 
to the Licchavi country, the Licchavis went out in a body to 
receive him and do him honour. They did not impose new 
taxes. Old taxes were abolished. The young Vajjians used 
to Rdjaniti from the old experienced Vajjians. Chastity 
was not to be violated bj^ force. The violation of chastity 
was an offence in those days. The old religious rites w^ere 
observed. They used to hold frequent meetings. Matters 
relating to various parts of the country were heard and discussed. 
They sent out armies at the approach of foreign invaders. By 
beat of drum the meeting was announced and everyone tried 
to attend and having done their work they dispersed at the 
same time.^ 

A Licchavigaiia could select a suitable wife for a Licchavi 
when asked for. It was for the Licchavigana to decide cases 
of adultery.^ Among the Licchavis of VaisMi, there w^as a 
law to the effect that a woman born in the first district ^ could 
marry onh^ in the first district and not in the second or the 
third. One born in the middle district could marry onl}’' in 
the first and the second. One born in the 3rd district could 
marry in any one of the three. Marriage outside Vaisali was 
not allowed. ^ 

As regards the administration of justice when a thief is 

i Burmese Edition, pp. 103-105. 

Bhikkhumvihhanga 8anghadidem^ Vol. II, p. 225. 

^ Vai^aii was divided into three districts. 

^ Th& Life of the Buddha by Bbokhill, p. 62 


270 Journal of the Asiaiic Society of Bengal. [N;S., XVII, 

caught' he is brought before the Mahamatto who can acquit 
him if he thinks him not guilty, but if he thinks him guilty he 
cannot inflict ijunishment upon him but can send him to 
Yohdriko who if he thinks that punishment is necessary sends 
him to Antokdriko who in his turn sends him to Sendpati i and 
if he is convinced of his guilt sends him to Upardjd who again 
sends him to Bdjd if he thinks him guilty. Baja as the highest 
Court of Appeal could inflict punishment upon him according 
to the Pavenipotthaka, i.e. Book of Precedents^ ^ 

The Licchavis had a republican form of government. 
Baja was the highest Court of Appeal who alone could inflict 
punishment. He was elected by the people or rather by the 
ruling clans of the Licchavis. The administration of the 
country was in the hands of the Licchavigana who elected their 
members. In the Licchavisanthagara, discussions were held 
on the Tiratana. It is mentioned in the Samantapdsddikd’^ 
that the Licchavi assembly was like the assembly of gods 
( Tavatimsadeva ). '-‘In the assembly of the Tavatimsa gods, 

four kings were the receivers of spoken words with regard to 
the matter for which the 33 gods met in the assembly and four 
great kings were the receivers of the admonition given 
From this Dr. Bhys Davids infers that the four great kings 
were regarded as Recorders (in their memory) of what had 
been said. The minutes of the meetings w^ere kept bj" them. 
If so, there must have been such Becorders in the Mote halls 
of the clans. 

Their relations with some ancient chiefs and tribes may 
be briefly noted: They were on friendly terms with king 
Pasenadi of Kosala as is evident from the account given in 
the AngulimMa Suita of the Majjhima N A Pasenadi went to 
the Buddha and confessed that Bimbisara of Magadha and 
the Licchavis were his friends. 

The Mallas and the Licchavis were not on friendly terms. 


1 Poranam Vajjidhamman’ti--ettha pubbe kira Vajjirdjano ayaiia 

coro’ ti anetya dassite,_ganhatha tarn coranti avatva vinicchayamahdm 
atidnani denti. Te pi viDicchinitva sace acoro hoti vissajjenti, sace coro 
hoti, attan4 kinei avatva VohdrzMnam denti ; tepi vinicchinitva acoro ce 
vissajjenti, coro ce (different reading. Antokarika-Burmese 

manuscript ) nama honti tesarn denti ; te pi vinicchinitva acoroice vissa- 
jjenti, coro ce AtthaJcuUhdnani denti te pi tath*eva katva Senapatissa, 
Senapati Upara^jassa^ XJparaj a raja vinicchinitva acoro ce vis- 

sajjeti, sace panaeoro hoti “ pavenipotthakam ” vaeapeti, tattha “yena 
idam nama katam, tassa ayaiia nama dando’ti likhitam'* raja tas.sa 
kiriyam tens samanetva tadanucehavikam dandarh karoti — ifci evam 
poranam vajjidhammam, 

Sumahgalavildsini edited by Bhammakitti Siri Devamitta Mabathera, 
Vo]. I, p, d>5Q. ( Simon Hewavitarne Bequest Series, Colombo, 1918.) 

2 (Burmese edition), p. 3v?8. 

3 The Dialogues of the Buddha, 

* Majjhima, Nikdya, Vol. II, pp. 100-101. 
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This is corroborated the account of the -fight between 
Bhandhiila, a Ma Ilian general and the Liechavisl 

,I his stated ill the o/ the Yinaya that 

Vaddha, a IJcchaTi. 'was instigated to bring a false charge 
against Dabba, a Mailian, of breach of morality, but he con- 
fessed his guilt and was punished. The Licchavis had con- 
nections with the Imperial Guptas, Chandra Gupta I marrieci 
Kumardevi, the daughter of the Licchavis. 


5 FaiksholVs, Dhmmnapada, p, 219 (old edition). 
3 SM.E., Vol. XX, p. 118. 




13 . Dfiifcoti-Karatiam o! Sripatl. 

By N. K. MajumdeR; M.A. 

Tlie object of the present paper is to give a brief account 
of the short Treatise on Practical Astronomy called “ Bhikoti/’ 
a Karana-grantha of Sripati. 

Present state of information . — The treatise lias not yet 
been printed. The Calcutta University has secured a number 
of manuscripts of Dhikoti ” from Benares, Indore, Baroda 
and Madras. The present paper is based on the copy obtained 
from the Adyar Library in Madras, while the others are being 
copied for the University and have not yet been received. 
This copy of the manuscript in the Adyar Library has been 
compared with another manuscript in possession of Pd. Ba- 
biiya Misra, University Lecturer, to whom I am indebted for 
settling a fair text by a comparison of these manuscripts. 

Authorship . — The author of 'VBhikoti which is also 
mentioned as “ Dhikotida 'h is, as already stated, Sripati, the 
renowned Indian Astronomer of the 10th Century A.B. As 
nientioned b,y Sudhakara Dvivedi in his Ganaka-Tarangini, 
Sripati was born in 921 Saka or 999 A.D. In his time he was 
second to none. Even Bhaskaracharyya quotes from him. 
Sripati was not completely eclipsed by Bhaskaracharyya even 
in later times, for Ganesa Baivajna accepts some of his methods 
in preference to those of Bhaskarachar}’^}^. Prom cross-refer- 
ences it is known that Sripati was the author of the following 
treatises on Mathematics, Astronomy and Astrology — 

(1) Sripati-padhati, (2) Ratnavali, (3) Ratnasara, 

(4) Pati-ganita, (o) Vija-ganita, (6) Bhikoti, and 

(7) Siddhanta-sekhara, 

Sudhakara Dvivedi expressed a regret that at least three 
important ivorks of this renowned Astronomer,, Sripati, name- 
ly, Pati-gaoita, Vija-ganita, and Siddlianta-Sekhara, have 
been completely lost. But 7 manuscripts of Siddhanta-Sekhara 
have been secured for the Calcutta University, and about the 
same number of “Bhikoti.*’ “ Siddhanta-Sekhara ” is a com- 
plete Treatise on the Theory of Astronomy in 20 chapters, 
w'hereas “Bhikoti” is merely a practical Treatise, most likely 
based on the “ Siddhanta Sekhara.” 

SubjeGt-?naUer.—T}ie manuscripts of “Bhikoti ” that have 
been obtained, show that it is a very small treatise consisting 
of only 20 Slokas (of 4 charanas each), and deals mainly with 
the practical calculation of the lunar and solar eclipses. 

Date of Composition . — From what is mentioned in the 2nd 
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Sloka, it is learnt that the^ epoch, if not the date of composi- 
tion, must have been 961 Saka (1039 A.D.). But as no pecul- 
iar phenomenon is associated with this year, as it is not divisi- 
ble by 60, nor does it end in two cyphers (considerations gener- 
ally influencing an Astronomer in the choice of an Epoch), it 
may be assumed unless any positive evidence to the contrary 
is forth-coming that this must also have been the date of com- 
position. The short treatise was thus most probably composed 
at the ripe age of 40. 

Method of Calculation. — (1) The first step is to determine 
the number of lunar months from 961 Saka to the date on 
which we are investigating the occurrence of an eclipse. The 
number of solar years intervening is multiplied by 12, the 
number of solar months of the current year is added, thus get- 
ting the total number of solar months. This is multiplied 
by 2, 5 is deducted from the result, 916th part of the difference 
is deducted from itself, the difference is divided by 65. Then 
this quotient added to the number of solar months gives the 
number of lunar months. This is, but for a small correction, 
equivalent to adding two lunar months to every 65 solar 
months, i.e., 67 lunar months = 65 solar months. 

(2) The next step is the determination of the difference 
in longitude of the Moon and its Node. Prom what is given 
we learn that the Moon separates from its Node in every lunar 
(synodic) month by 2 nakvsatras~18 naksatramsas (60th parts of 
a naksatra)*--! and 1/20 (3600th parts of a naksatra). A peculi- 
arity of Dhikoti’’ lies in the fact that the difference of the 
longitudes for every lunar synodic month is expressed in sex- 
agesimals of a naksatra (13 degrees 20 minutes), and not in sex- 
agesimals of a degree as usual. The reason will appear later. 
Now 2’*-18’*'-l and 1/20"'' multiplied by the number of lunar 
months obtained before gives the total difference in longitudes 
of the Moon and its Node, omiting complete revolutions, for 
the period in Naksatramsas. Add to this the original differ- 
ence in longitudes, which is given as 1-44-6. The sum will 
give the difference at the end of the lunar month or at 
Amavasya. If we want the difference for the next Purnima, 
we are to add further 1-9-0, i.e. half of 2-18-1 & 1/20 for half 
a lunar month. 

(3) Then a further correction is applied according as the 
Sun is in one or other of the following signs : 

Signs Subtractive Signs Additive 

(naksatramsas) (naksatramsas) 


Karka 


0 

3 

0 

Makara 


0 

6 

0 

Simha 


0 

8 

0 

Kumbha 

. . 

0 

10 

0 

Kanya 


0 

10 

0 

Mina 

. , 

0 

11 

0 

Tula 


0 

11 

0 

Mesha 


0 

10 

0 

Vrischika 


0 

8 

0 

Vrisa 


0 

6 

0 

Dhanu 


0 

3 

0 

Mithuna 

. . 

0 

0 

0 
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This is roughly a correction for the true place (longitude) of 
the Sun, and therefore also of the Moon, for, being at the end 
of Amavasya or Purnima, their longitudes can only differ by 0 
or 180. 

If the result as corrected is within 1 naksatra of either 
Node of the Moon, we should then proceed to the further 
consideration of an Eclipse, Lunar in the case of a Purnima, 
and Solar in the case of Amavasya. Thus 1 naksatra on either 
side of the Node seems to be the superior Ecliptic Limit. 

(4) Next to hnd the latitude of the Moon. The difference 

of the result as obtained before, and 13^-30'~0 (i.e., 180®) or 
27^n0-0 (i,e , B60®) as the case may be, gives the shortest dis- 
tance from the nearest Node. If the result obtained in (3) is 
less than the latitude is North, but if it is greater 

than 13''*30’'^'-0 and less than 27*^^'0-0, the latitude is South. 
Now the shortest distance just obtained measured in naksatras 
and naksatramsas (and of course less than 1 naksatra) gives 
the latitude if expressed in degrees, minutes and seconds. 
That is to say, 1 naksatra of longitude as measured from the 
Node corresponds to 1 degree of latitude. This is equivalent 
to saying that the tangent of the inclination of the Moon's 
Orbit to the Ecliptic is about 3/40. This is why in the first 
instance the difference in longitude was expressed in naksa- 
tram.sas. 

The latitude of the moon thus found is the latitude at 
the middle of the eclipse and at the end of the tithi (Amavasj^a 
or Purnima). 

(5) In the case of the Lunar Eclipse the radius of the 
shadow at the distance of the lunar orbit is taken to be 0-38'-0" 
and that of the Moon O-lS'-O'h 

{a) Deducting from the sum O-fifi'-O" the latitude found 
in (4), we get the length of the portion cut off. If 
this is greater than 0-36' -0" the diameter of the 
Moon, there will be a Total Lunar Eclipse. If the 
latitude is greater than there will be no 

Eclipse. 

(b) The distance travelled by the Moon relative to the 

Sun from the commencement of the Eclipse to the 
Middle of the Eclipse is equal to the square root 
of the difference of the squares of the sum (56') of 
the radii of the Shadow and the Moon and of the 
Latitude of the Moon. 

(c) The Moon travels 730' in 60 nadikas (daiidas) relative 

to the Sun. Thus by Rule of Three we get half the 
duration of the Eclipse. 

(d) If there is a Total Eclipse, the time from the com- 

mencement of the total eclipse to the middle of the 
eclipse is obtained from the distance travelled by 
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the Moon relative to the Siin cliiriiig the timej, 
which is equal to the square root of the difference of 
the squares of the difference of the radii of the 
Shadow and the Moon/ and of the Latitude of the 

Moon. . 1*1 4 .- 

(e) If from the time giving the end of the tithi, the time 
as obtained by (c) is deducted, we get the commence- 
ment of the eclipse ; if it is added, we get the time 
of the end of the eclipse. If the time as obtained. 
by (<^) is deducted we get the commencement of total 
eclipse ; if it is added, we get the end of the total 
eclipse. 

(6) In the case of the Solar Eclipse the radii of the Sun and 
the Moon seem to have been taken as 15' and 18'. The process 
from (1) to (4) is the same as before. Then the following 
corrections should be introduced:— 

(a) The time of the end of the tithi is to be corrected for 
Parallax in Hour Angle. The day being divided 
into 8 parts, the following are the corrections, sub- 
tractive in the first four parts and additive in the 
last four 


Substractive. 

1. 3 30 0 

2. 3 0 0 

3. 2 0 0 

4. 1 0 0 


Additive. 
8. 3 30 0 
7. 3 0 0 
6 , 2 0 0 

5. ] 0 0 


(b) The latitude of the Moon as obtained in (4) is to be 
corrected for Parallax in Latitude. The corrections 
are as follows: — 


Mesha and Mina . . 

0 

39' 

0" 

Vrisha and Kumbha 

0 

34' 

0" 

Mithuna and Makara 

0 

27-' 

0" 

Karkata and Dhanti 

0 

18' 

0" 

Simha and Vrischika 

0 

10' 

0" 

Kanya and Tula . . 

0 

8' 

0" 


South. 


North. 


When the latitude as obtined in (4) and the parallax in 
latitude are both North or both South, they are to be added ; 
but when one is North and the other South the difference is 
to be taken. 

I shall conclude this by a few examples. I take this op- 
portunity of expressing my indebtedness to Prof. Ashiitosh 
Mitra, M.A., of the Vidyasagar College for many valuable 
hints. 

A, — Lunar Eclipse. 

Example I, — To calculate if there was an eclipse at 1606 
Saka 8 months elapsed. 
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Saka .. .. •. 1606 

Deduct ... .. 961 

645 

Multiply by ; , 12 

■7740 

-r 8 


No. of solar months from Epoch 
.Multiply by 


Deduct , . 

Difference 
Divide by 
Quotient 

Deducting from difference. . 

Dividing by . . 

Quotient number of adhimasas 
No. of solar months 
Number of Lunar Months . . 

Dif. in long, of the Moon and the Node 
in one lunation 
Mul tiply by . . 

Total difference in Longitude 680 rev 
Add dif. at 961 Saka 

Difference in Longitude on the date in 
question 

As this is not within 1 naksatra of a 
Node^ even after allowing for correc- 
tion as contemplated in (3), there 
cannot be a Solar Eclipse, 

Add difference in Ing. for a fortnight 

Dif. in long, at end of next Purnima . . 
Deduct , as the Sun is in Dhanu Basi , . 

True difference in Longitude 
Deducting this from 180 degrees or . . 

Shortest distance from Node 

Therefore Latitude North. . .. 

Deduct this from the sum of the radii 
of shadow & Moon 

Cut off portion 
Diameter of the Moon v. 

Thus there cannot be total eclipse. 
Distance from commencement to 
middle of Eclipse « • . . = 


7748 

2 

15496 

5 

15491 

916 

16 

15475 


65 
238 
: 7748 

=: 7748 + 238 


= 7986. 


2 18 1&1/20 
7986 

10 7 45 
1 44 6 


11 51 51 


1 

9 

■0 

IS 

0 

51 

0 

3 

0 

12 

'5 

5! 

13 

30 

0 

0 


9 

0 

32 

9 

0 

56 

0 

0 

23' 

51' 

0 

36' 

0' 


V(0 56 0)=2-(0 32 9)^ 
0 46' 51" 
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Therefore half duration . . 


End of Tithi . ► * . 

Thus £5parsakala (time of contact) 
and Moksakala (time of separation) 


0 45' 51" X 60nadikas 
730' 

=3 nad. 46 vinad. 

52 nad. 0 vinad. , 

48 nad. 1 4, vinad. 

65 nad. 46, vinad. 


Example 11. — To calculate if there will be a lunar eclipse 
on 16 October, 1921 (30 Asvina, 1842 Saka elapsed). 

Humber of Solar Months from 961 Saba . . 10578 

Add Adhimasas . . , . 

Humber of Lunations ... 


326 

10903 


Difference in long, for 10903 lun. 
Add initial dif. . . 

Also add for a fortnight (Purnima) 


Deduct for the Sun being in Kanya 


24 nak. . 4 48 
i 44 6 
1 9 0 

26 nak, 57 54 
0 10 0 


26 


47 54 


Deducting from 27-0-0 (i.e. 360*^ ), Shortest dis- 
tance from Hode . . . . . . 0 12 6 

Thus Latitude South. , .. 0"' 12' 6” 

Thus there should be a total eclipse. And half duration 
= 1 hour 48 m. Modern calculation shows there will be near- 
iy a total eclipse, *937 ^Dart of the Moon being eclipsed, and 
duration = 1 hour 40 m. Thus Sripati's rules, about a 
thousand years old, give fairly accurate results. 


B. — Solar Eclipse, 

Example III. — To calculate if there was an eclipse in 1586 
Saka, Magha, Vadi. 

Number of Solar Months from 961 Saka 7510 
Humber of Lunar Months . . . . 7740 

Dif. in Long, for 7740 lunations 
Add initial dif. . . 

Add for the sun being in Makara 


Deducting from 

Shortest distance from Node in nak- 
satras anfi sexagesimals 
Latitude at Middle of Eclipse, North 
Correction for Parallax in Lat. 

True Latitude . . 

Moon’s Diameter 
Cut off Portion . . 

The first and the third examples are taken from the com- 
mentator. 


11 15 

27 


1 44 

6 


0 6 

0 


13 6 

33 


13 30 

0 


0-24-27 


0^=24' 

27" 

■ 'North. 

0 39' 

0" 

South. 

0 14' 

33" 

South. 

0 36' 

0" 


0 21' 

27" 



Calcutta, 26th April, 1921. 


14 . Prehistoric writing in India and Europe. 

By PAKCHANAisr Mitra, M.A., F.R.A.I. LecMre7\ Calcutta 
University. 

The name of Piette will ever be associated with the 
discovery of prehistoric script in palaeolithic times, and though 
critics are often disposed to think that he sometimes goes too 
far or lays too much stress on the doubtful alphabetic value 
of some signs, one cannot but be struck with the soundness 
of his ideas. In 1896 when writing on the signs from Mm 
(VA7dl he first of all pointed out clearly that such studies 
pertain to the forms and not to the values of lettersd It w*ould 
be wrong to think that in holding these comparisons I am deal- 
ing with the sounds wdiich might have been represented by the 

signs Numerous modifications were introduced in the 

phonetic sense of the characters and we have not sufficient 
data which might permit us to construct the history of these 
transformations. The characters have also their history. In 
bringing forth some of those here whose antiquity is more 
ancient than has been thought I am putting forward materials 
only for such a history.’’ Elsewhere he dwells on the picto- 
graphic and symbolic stages which were both ideographic 
and phonetic, from which was gradually evolved a syllabary 
and finally an alphabetic script.^ But he is seen at Ms best 
in his classic essay on ‘ Les ilcritures de F^e glyptique/ ® 
where the history of prehistoric signs is traced back to the 
reindeer-epoch of palaeolithic France. The examples brought 
forward there are not merely isolated as in the Aziliaii galets 
but contain two inscriptions, one from La Madeleine and the 
other from Rochebertier, which contain many signs of linear 
type placed side by side. These conckisionvS are thus forced 
upon him: The pleistocene scripts are the most ancient 
which are known to us. When we find these characters, so 
early, should we not think that the glyptic men have left these 
to the assuredly later peoples, and it is the latter that have 
borrowed from the glyi3tic culture. The human groups 
provided with different mentalities have not matured at the 
same time by the formation of a script. It is this glyptic age 
devoted first to the fine arts that would be the first to evolve 
the image by simplifying it in symbol. It was endowed with 


i Piette, Btudes d’ettinographie prdhistorique, L’Anthropolosiie 
1896, p. 414, 

Piette, Bulletins d© la Society d’Anthropologie de Paris, 1897, p. 285. 
L’Anthropologie, 1905, 
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a singular aptitude for representing an object of which a part 
alone was figured and this faculty which tliough scarcely 
favourable to the perfecting of art was a marvellous instrument 
of civilisation. Through the symbol it paved the way for the 
script.’’^ We come to know of a still earlier pleistocene script 
from a paper of Armand Vire three years later^ which depicts a 
reindeer’s horn containing no less than 22 signs of the linear 
type side by side. This last has been placed in the Aurignacian 
epoch, and the former two in the Magdalenian epoch, which, 
however variously estimated, cannot be brought down to later 
than 15000 and 8000 B.C. respectively. But what is of 
direct importance to us is that no less than twelve signs in 
these show forms similar, if not identical, with Indian 
Brahmi characters. These are, forms ' /\, rn/ from the 

Le Madeleine inscription (Piette, fig. 10) ; ‘ H, X/ from 
the Rochebertier inscription {Piette, fig. 11) ; besides ‘ Q ’ 
the Lourdes inscriptions {Piette, fig. 2) ; and v, I, A, j, from 
the stag horn baton at the Combe Cullier grotto {Vire, fig. 9) 
which I think are strikingly similar to Brahmi (kha), /\ (ga), 
O) (sa), (da)., A (fa), 0 L A (ga), I (na), A (fa) and 

j (ra), respectively. It must not be forgotten here that India 
also had analogous stages of culture. 

Any reader going through Osborn’s Men of the Old Stone 
Age (1918) and Sollas’s Ancient Hunters (2nd edition, 1915) 
would find that Capsian and Azilo-Tardenoision cultures, 
transitional bet'ween palaeolithic and neolithic, extended far to 
the east from the shores of France. The Vindhyaii hills as 
well as the Banda district on the Jumna in India have been 
definitely recognised to be Azilian stations.^ In the signs on 
the coloured pebbles of Mas d’Azil we can recognise at 
least nine signs very similar to Brahmi. These are:-— 
f (fig. 28), 0 (fig. 36), I (fig. 73), ^ (fig. 75), m (%‘ 79), 
L (fig. 85), 1 (fig. 86), A (fig. 93) and f] 94) which afford 
interesting comparisions with the Brahmi -j~ (ka), 0 (tha), 
I (na) (f) (cha), Ij (gha) £ (ja), 1 (ra) and O (ba) resspectively. 

A comparative study of these signs in Europe has led to 
the discovery of interesting missing links of cultural and 
ethnological history in the old world. It is long since Evans 
brought forth his momentous discovery of pre-Phoenician 
script in Crete and by instituting comparisons established the 
affinities of the linear variety of this with the proto -Egyptian 
and Libyan signs. Since then the question of the origin of 
alphabets has attracted much attention in Europe. It is some 
time since Petrie sta.rted the theory ‘ that the linear system 
might not have been derived from pictographs by degenera- 


. J L’Anthroplogi0,l9O5, p. 10. 

^ La Crozo de Gentillo, L^Anthropologie, 1908, pp. 421-22. 
s Ancient Hunters, p. 529. 
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tioii' at all but might come from ownership marks so common 
amongst ail the primitive races. In 1918, he tried to' estab- 
lish that the innumerable ownership -marks in Egypt in pre- 
dynastic and early dynastic times formed the signary from 
which were derived all the ancient prehistoric alphabets round 
the Mediterranean, but mainly the Carian and Spanish systems. 
I would elsewhere offer a comparative study of the owner- 
ship-marks on Indian megalithic pottery showing them to be 
in many cases identical with proto-Egyptian marks. Inci- 
dentally Petrie establishes that three-quarters of these signs 
‘are known before liierGgiyphics in Egypt. It is impossible 
therefore to say that these signs are the decadent products 
of hierogl,yphs ; they are entirely separate in origin, though a 
few additions may have been made during ages of contact with 
hieroglyphs.''^ The same, as we will see, was most probably 
the case with India also. 

There are reasons to think that the invention of copper or 
its working on a large scale, which, as Dr. Beisener well proved, 
might be ascribed to Egyptians alone, (if it was not discovered 
by them in an earlier Central Asian home) resulted in the cul- 
tural conquest of India in j)roto-dynastic and pre-dynastie 
times. It is at those early chalcolithic times and not letter that the 
megalithic idea may have spread Indiawards, for we get here 
almost all the pre-dolmen stages as in Egypt, and the signary 
of the latter, if it had influenced Indian writing, must have 
begun to do so in late neolithic times— as is witnessed by the 
script-bearing iieoliths — and the two countries probably conti- 
nued to be in close cultural contact till late megalithic times. 
In S.W. Europe also the question of the spreading of the signary 
found itself inextricably associated with neolithic race-move- 
ments and megalithic culture. Thus writes Mr. Adolphe 
Reinach in his article, Apropos de Vorigine de V alphabet, in 
Eevue epigraphique, 1914 : ‘ The signs painted on the galets of 
Mas d’Azil or incised on bones are found in the dolmens and 
engraved stones all over Portugal and in the writing indigenous 
to Spain. They belong properly to the Iberian or Ligurian 
populations who descend perhaps from the Neolithic invaders. 
On the other hand the affinity of Ligurians and Iberians with 
the Libyans has alread}^ shed a new light on the whole pro- 
blem proving an exact analogy between the Iberians, the anci- 
ent Libyans and the modem Tifinach of Touareg.’’ ^ 


i L’Anthropologie, 1915, p. 434. 

^ Scientia I-XIM918, p. 44. 

^ The reasons may be summarily put ihws : — 

(а) Peculiar circular shaped copper axes and copper harpoons occur 
in India of which there are no Indian ueolithic prototypes but neolithic 
and crude copper as well as finished forms like these occur in Egypt. 

(б) The Dravidians are how classed by Kuggeri as H. S. Indo-africanus 
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Now it should be noted here that the Basque language 
‘ which has been connected with every outlandish language 
and people under the sun Mias recently been claimed to be 
akin to the Mon Khmer language of the Santhals, Kols etc. 
and it has been put forward on the basis of linguistic affinities 
that there was a movement of peoples from the plateaus of 
Chhota Nagpur right up to Spain across the Red Sea, Egypt, 
Libya and i\h W. Africa in prehistoric times. The remarkable 
dispersal of similar signs in prehistoric times over such an area 
makes os pause a little over this speculation. 

We now pass on to the light task of finding Indian ana- 
logies in megalithic signs. For these Mr. Letoiirneau's papers 
though the earliest, are still the best. In dealing with some 
inscriptions on French megaliths called the ' Marchands ’ he 
was led to institute comparisons between them and alphabetic 
forms occurring elsewhere. I have got about a dozen com- 
parative tables in my notebook from Hoerne's '* Orgeschichte 
der biidenden Kunst^' to Petrie’s last in 'SScientia,” and as 
I do not find anywhere Indian signs brought in, not even in 
Wilke's studies in Sudwesfc Europaisclie Megalithkultur und 
ihre Beziehungen zum Orient ” or in the later '' Kulturbeziehiin- 
gen zwdschen Indieii, Orient und Europa/’ it may be presumed 
that it has escaped the notice of European archaeologues. 
So my business here is to show that the. analogies apply 
to India as well though I have been content to cite every- 
where only one European example. In fact at the very first 
glance I -was struck by their Brahmi style or rather by the 
neolithic or chaicolithic or megalthic style in Brahmi as the 
case may be. Thus ^ sign No. 1. which occurs according to 
Letourneau as p and \) is similar to Brahmi J (cha) ; sign 
No. 2 which occurs both as c and d is almost identical with 
Brahmi c (ta) ; sign No. 3 ff) resembles Brahmi \jj (gha) ; sign 
No. 4 Q is the same as Brahmi 0 ^tha) ; and the doubtful 

character in figure 6 which occurs as ^ and ^ is the same 

in form as Brahmi ^ (kha). W%at is still more surprising is 
that all the Marchand figures without a single exception occur 
almost in identical shapes in Brahmi, the only difference at 
times being the reverse form which since the days of Bithler 


akin to the Ethiopians, The predynastic Egyptians were Ethiopians. 
Bruce Foote and Morgan think also of the Early Egyptions and Dravi- 
dians as possibly akin. 

(c) The dynastic people who conquered Egypt are according to 
Nayille known as Anu. In Rigvedic tradition we read that the moat 
ancient of five tribes , a ‘ nicht arisches Leute ’ who came to India ^was 
known as Anu. 


t Vide Letourneau-Les signes alphabetiformes des inscriptions mega- 
lithiques. '^Bulletins de la Sooiete d'Anthropologie do Paris, 1893. 
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lias been accepted as the more ancient Braiimi style. Similar- 
ly all the five signs given as the Libyan signs of dolmeiisd viz. 
"f/pj 0; n ^nd O easily recognised in Brahmi as -j- (ka)d 
(kha)j 0 (tlia), □ 1 (ba) and Q (tha). 

The Brahmi forms we have been so long dealing with 
belong to the third century B.C. It might be naturally 
expected that at least stray evidences such as those of our 
neoliths would be forthcoming showing the persistence of the 
linear type in India from the remotest antiquity. Thanks to 
the courtes}^ of the Archaeological department and the facili 
ties afforded by Pandit B. K. Bidyabinode, Asst. Curator, and 
Prof. D, R. Bhandarkar, offieer-in -charge^ Indian Museum , I 
happened to light some time ago on a very interesting piece of 
potter}^ bearing a continuous script, which was of an archaic 
character. It is a very vsmall libation cup from Bliita, bearing 
Cataiogiie No. 97 N.S. 1050, and conies from a floor level 
• which could hardly be later than 8th century B.C.’” The 
letteivs are continuous and written round the vessel just below 
the slightly projecting upper ring. Some of them have disap- 
peared through a portion having been broken off, but no less 
than 15 characters remain, and what is remarkable is that 
though a Brahnii-like style of writing is at once evident, most 
of them do not approach any Brahmi form so much as linear 
scripts mainly of the Mediterranean area. The letters appear 
thus: — 

ND P r/ ^ V t ^ <3, 

s •? € 5? 4 ar as* | iz u ip e " 



Of these sign No. 1 resembles a Brahmi ‘ a\ But it might 
have more nearly belonged to the class of signs represented 
in Hoerne’s and Petrie's tables along with ' K ’ which appears 


i L©tonrneaLi-Les signes libyques des dolmens-Bull. do la Soc.d’Anth- 
ropologie de Paris, 1896, p. 320, 

=2 Archaeological Survey of India, Annxial Report, 1911-12, p. 37. 
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as Y\ ill plate Nos. P and C of fig. 15 of Mosso^ representing 
stones from the primitive cells of the Pythion at CTortyiia. 

Sign No. 2 occurs in the Assam Neolith, is ideiiticai nith 
‘Y' group of signs in the proto-Egyptian system and also 
occurs in rock-carvings near x4lgerian frontiers of Chhotar- 
Tigri as is evident from (iv) of the plate on p. 28, L\Anthnypo- 
logie,A%\%. 

Sign No. 3 is almost identical with q] oeourrlng on a 
votive-lamp found at Archanes, see fig 9 of Mosso.'^ It seems 
that the projection on the left is a vowel stroke. 

Sign No. 4 probably belongs to the type of incomplete 
square signs with a vowel stroke to the right and occurs at 
Gortyna as figured in plate c of fig. 12 in Mosso,^ and in 
p. 1116 (pi. VTII) of Scripta Minoa. 

Signs 5 and 6 are very similar and appear in a reverse 
form ^ in line 3 of B of fig. 11 of Mosso."^ 

Signs Nos. 7, 8 and 9 bear strong similarities to the signs 

^3 S and of the Bronze alphabetic tablets from Venetia.^ 

Sign No, 10 is also found in the linear ^ A' script from 
the Aegean and survives in Brahmi \ ‘ ta.’ 

Sign No. 11 has also a long range occurring in proto- 

Egyptian signs as 1., in Caria and Spain ^ and also in 
less emphasised angular forms as 2 on the stone at Gortyna. 

Sign No. 12 somewhat resembles 9 class inscriptions 

at Phaestos as in fig. 8 of Mosso.’’ 

Signs 13, 14 and 15 similarly occur in the hlinoan regions 
as in ^ fig. II in Mosso^and have not entirely disappeared in 
the later Brahmi. 

In this new light of prehistoric studies the paper in 
Indian Antiquary, 1901, on some neolithic rock-carvings in 
Edakai caves, attains considerable importance, for there also we 
have proofs not only of Brahmi and Minoandike signs existing 
in Neolithic India but also of several characters which, though 
traceable outside India, are not found in the later Brahmi 
system. 

However incomplete and one-sided the above study ma}?- 
be, sufficient has been set forth to show that we have to do 
with a considerable Minoan element in the early chapters of 
Indian proto-history. And we shall have to revise our views 
with regard to India, as has been done in the case of Greece in 
recognising that the Phoenician and South-Semitie similarities 


^ The Dawn of Mediterranean Civilisation, p. 41. 

^ Op. cit. p. 33. 3 Op, cit, p. 40. 

Op. cit. p. 39. 

^ Journal Royal Anthropological Institute, Vol. XLVI, p. 225. 
s Vide Petiie’s table in Scientia. 

Op. cit. p. 31. S Op, cit. p. 30. 
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were due to their all having drawn from one common source. 
Thus we may accept Dussaud’s table Vfor the present slightly 
modified (as shown by the italics ^ as possibly configuring the 
dev elopmeiit of alphabets. 

Alphabetic prototype 


X {Gyptiote. ?) Archaic {Proto Egypto-Graeco- Indie) 


Phoenician Sabaean Greek, Latin Early Indie 

alphabets alphabets alphabets, etc. alphabets 

B)’akmi 

That the question is not so simple w^ould be realized by 
finding that we have probably to recognise the remnants of a 
Hittite or Phaestos disc -like or a cognate hieroglyphic system 

in such sporadic figures as ^ ^ ^ from caves in Orissa‘S 

and in some of the signs of the earliest Indian seals which have 
alread^^ led to considerable speculation. As to whether with 
the Hittite language they are probably bound up with the 
Aryan question, is a matter about which it is too earl,y to speak 
at present. 

~ As for the proper acrophonic values of these early forms 
I think it would not be quite safe to say anything till we 
have discovered some bilingual inscription as at Caria.^ 

Besides, the linear alphabetiform character of several pre- 
cuneiform Sumerian signs, of some archaic Chinese signs on 
bones, of the He Jang alphabets in Indonesia as well as of the 
letters of Orkhon, Yenessi and Otarou scripts all hearing a 
curious family -likeness, shows the connection of this question 
with some prehistoric racial or cultural migrations in Asia, of 
which I hope to be able to offer a study at some future date. 


J Les Civilisations pre helleniques, 1910, p. 293^ 
i Vide Corpus Inscriptionum Indicarurn, Plate XV 11. 
Vide J.R.A.S. Jan. 1920. 




I5- Three Tibetan Repartee Songfs* 

By Johan van Manen. 

In his Mamial of Tibetan, Major Lewin bewails the fact 
that with regard to Tibet, the familiar tongue of the people, 
their folk-lore, songs and ballads are all unknown.” This was 
written in 1879, almost half a centnry ago, and though since 
that date an enormous amount of new material has been 
published, shedding light on the most diverse problems connect- 
ed wdth the Land of Snows, 3 ^et the statement remains true 
to this date. The relation between the known and the un- 
known is still quite disproportionate. Francke, Laufer, Marx. 
O’Connor and others have added to our knowledge of these 
matters, but of folk-lore, songs and ballads we know very little 
indeed. It is difficult to say what kind of lore or literature 
Lewin had in mind when he made his remark, but I am in- 
clined to think that he must have thought, amongst other 
things, of a most remarkable expression of the Tibetan mind, 

the repartee song, or turn song, called gsung 

bshad, in Tibetan. This word is not to be found in the dic- 
tionaries and without search through the literature I remember 
only a single reference to it in books on Tibet. This reference 
is to be found in Sarat Chandra Das’ Tibetan Grammar, but un- 
happily in a form both brief and confusing. On page 60 of his 
Introduction to the Grammar he says.: In the repartee songs 
of Tibet which generally consist of verses of two lines of six 
syllables each, there is rhythm”, and he refers to Appendix 
IX of Book I for the application of the remark. This appendix 
bears the English superscription : The love-songs of the sixth 
Dalai Lama Tshang-yang Gya-tsho”, and consists of three 
pages of Tibetan text. Unhappily the presentation is rather 
confused. In the first place, these love-songs are not repartee 
songs at all. Secondly, the text given does not consist of one 
piece, but of two pieces. The first portion is a reprint (with a 
few lines left out) of an exceedingly popular little block-print 
containing a selection of these love-songs, a selection which 
apparently leaves much to be desired from the points of viev' 
of both arrangement and method. The second portion, consist- 
ing of the last eight lines of page which are evidently 

also taken from songs attributed to Tshang-yang, though not 
contained in the little block-print, are arranged in a manner 
which allows of their being described as a repartee song. But 



288 


Journal of the Asiaiic Society of Bengal, [N.S., XVII^ 




KSarat Chandra Das does not give a separate title to this por- 
tion. The block-print alluded to was known before. E. H. C. 
Walsh:mentions' it, in his article in the J.A.S.B., VoL LXXIII, 
Part I, pp. 118-177 (1904), entitled A List of Tibetan books 
brought from Lhassa by the Japanese Monk, Mr. Ekai Kawa 
Goebi”, on page 154, as No. 42, and mentions that the little 
work, measuring 10| x 3 inches as to paper and 7| x 2 inches as 
to print, with lines to the page, can be had from any book- 
seller for about 4 annas. I possess half a dozen copies of it, in 
two different prints, all ot the same size and style. The title 

is, as correctly given by Walsh, 

Sarat Chaii- 

dra Das has changed the words in the title into 

and has left out the whilst also omitting 

a few lines of the text. The word is a form of 

to collect, which is not to be found in the dictionaries. That 
this little book of songs should be styled a biogra- 

phy or iife-historj^ might seem strange at first sight. 
It is, however, explained as due to the fact that these poems 
are auto-biographical in nature and in their totalicy contain 

Tshang-yang’s true life-story. stands for pleas- 

ing selection or "‘selection of melodiousness.’’ This antho- 
logy is evidently based on an ampler collection, but I have 
not been able to ascertain the existence of a Tibetan print of 
such a work. None of my Tibetan friends know of any other 
block-print than the one we are discussing. Manuscript copies 
of larger collections are known, on the other hand, and I possess 
a little umed MS. which contains several lines not in the above 
edition. What is remarkable, in this connection, is that there 
exists a European print of such a larger collection. I possess 
eighteen battered and soiled pages of it, picked up in Darjeel- 
ing. No one can give me any information about it and I have 
never seen it mentioned in any bibliography. In my remnant 
the beginning and end are missing; it begins with page 7, 
ends with page 28, and lacks pages 19-22. It has been printed 
either at the Bengal Government Press in Calcutta or at its 
branch in Darjeeling, but on enquiry I found that both offices 
have no records about its production. I suppose it most 
have been printed there under the supervision of Sarat 
Chandra Das, but it seems that every trace of it has dis- 
appeared since its production. This copy has the title 


1921.] 


Three Tibetan Refartee Songs. 


289 


at the top of its pages. It eontaia? 

eight doable lines of twelve syllables each on each page, ever^^ 
cooplet being serially numbered. The first number is 46 and 
the last 212, but there are several mistakes in the numbering by 
doubling or omission of numbers. Both, block-print and tj^pe- 
print, have an appreciable proportion of matter in common. 
My limed MS., of which the orthography is deplorable, bears 

the title 

It contains 144 six -syllabled lines. I owe it to the Rev. P. O. 
Bodding of Diimka, who with generous courtesy made over to 
me this little find when he heard that I was studying Tshang- 
yaiig’s poems. This much then concerning the matter of Sarat 
Chandra Das’ Love -songs and Repartee songs. His text con- 
sists of two portions of incomplete and badly arranged lines 
from Tshang-yang’s poems. OnW careful study can enable us 
to re-arrange them in some consecutive and connected order. 
Claps have to be filled in and many lines have to be transposed. 
Several poems may even prove incapable of completion with 
the material available. Besides, the major portion is made up 
of snatches of songs or perhaps even comp.lete songs, but not 
as a repartee song. His last eight lines, however, constitute 

such a repartee song or We have therefore to 

explain what this is. In doing so we will first discuss the 
word . . This is defined by my friend Lama Padmacandra as 

to retort in turns, a verbal tit 

for tat, an alternation of rejoinders or repartees. It is a 


meaning 


an alternation of rejoinders or repartees, 
honorific form of the noun agreeing with the verb 

The primary meaning of this term, however, is 


simply to explain. In fact the is a kind of 

verba! tilt or joust engaged in for the sake of amusement or 
diversion and subject to definite conventions, a semi-poetic 
battle of wits, a duel with tags. It is immensely popular in 
Tibet. It is practised in the familj’^ circle, in gatherings, 
during picnics, amongst young and old. A dialogue is started 
in the hearing of those assembled. The original remark must 
have some special. point in it calling for a repty. It may be a 
hidden taunt and then the answer may be all the more cutting. 
As this form of amusement is often resorted to after copious 
libations of chang, when the spirits are rather heated, the con- 
versation is not always carried on in a minor key, both as 
to words and subjects. The amorous dialogue is much appre- 
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ciatecl. Our samples are all three of the kind. Glevemess in 
allusion, and dexterity in conveying hidden meanings are 
greatly admired. The words used may be quotations or, 
thougii it is a rare gift to be able to do so, may be made up on 
the spur of the moment As a rule the sentences spoken are 
quotations from an immense mass of oral tradition floating 
about — mostly unrecorded — in the minds of the people. If an 
answer is not to the point the listeners declare one of the 
debaters vanquished, Repetition of a same line in one re- 
partee song or even during one whole evening is a point of 
defeat. Non-reply, too, disqualifies. Prompters are some- 
times allowed, and sometimes the actual speakers are not 
limited to a single pair but they wrangle in parties. A variety 

ot the m 1^1 Cs the in %vhich not two people 

keep up a dialogue but in which each of those present is sum- 
moned in turn to recite or declaim his line or lines. On such 
occasions the individual called up may either choose a song, 

a story, or a hymn or snatches 

from them, but the essential point is that he should be ready to 
declaim coherently and properly, immediately when called upon 
to do so. Who is silent when called up is declared defeated. 
It may be readily imagined that at these occasions a great deal 
of good-natured but rather rough and heavy banter, chaff and 
badinage is indulged in. When the dialogue is an amorous one 
it readily assumes a form of verbal horse-play. Innuendo is a 
great point and the old battle of the sexes is fought in all the 
accents of coyness, disdain, masterfulness, artfulness, coquetry 
or broadness in turn. Poetic and delicate feelings and similes 
are not absent either. Good gsung bsliad experts boast of being 
able to keep up the contest for days without failing and with- 
out repetition. They wall boast that 

■ ■ ■ NS ^ 

I have a dammed up sea of old songs. 

I have a heaped up mountain of new songs. 

Now I will pull out from the breast-fold of my coat. 

The song in answer.^ 


1 For in the above verse, often is said, I obtained this 

verse from Lama Padmaoandra. 
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Froai the above it should be clear that the discussion is 
held in poetry and the more telling the quotations are which 
are used the greater is the renown of the speaker. Tshaiig- 
yang’s love-songs seem to contribute a large amount of the 
material for these entertainments. The last eight lines given 
by Sarat Chandra Das may be read as such a dialogue, though 
a very brief one 

The gsung bshad is not exclusively amorous but often so, 
and naturally so amongst young people of different sex. It 
may, however, also be a complimentary dialogue embodying 
mutual courtesies and flatteries. It may even be a mystical 
song of a religious nature. In Milarapa's works the latter 
kind of dialogue is to be found. Other varieties of the gsung 
bshad are those in which the dialogue is meant to convey 
complaints, advice, admonitions or warnings to men of 
position or rulers present wdiich would not be well received 
if told direct! Others again those in which revelations or 
prophecies are made. Others again express political or 
social satire and criticism. There are man}^ kinds and they 
often afford precious information about social or political 
conditions of the times. New gsung bshad sayings spring 
up continually; and especially at Lhasa at the occasion 

of the annual The telling ones are eagerly 

taken up and subsequently spread through all Tibet. It 
is said that the new songs are always first sung by the girls 
who draw the water at the occasion of the above festival, the 




who sing these songs when going about their work. 


The expressions used are highly coloured, allusive and 
metaphorical. The gsung bshad is a source of never failing 
delight to the old and the young in Tibet and almost takes 
the place of song and music of Western countries for purposes 
of entertainment. In how far this amusement is specially 
Tibetan is difficult to say. In nature it is closely akin to the 
old Indian custom of debate, though this Tibetan form is 
always poetical. Striking points of contact and similarity, 
however, are suggested by the perusal of the late S. C* Vidya- 
bhusana’s book on Indian Logie. It would be quite Avorth 
while to study these similarities closely. In Bengal there used 
to be a form of entertainment, now fast dying out, but still 
widely prevalent some half a century ago, which may be 
compared with the Tibetan form. It was that of the 
Kabirgan or Kabirladai, also called Jarigan, in which pro- 
fessionals held such poetic disputations for the amusement of 
the public.^ The Bengal form was largely one of abuse, and 


i At the end of this introdnction I append, in the form of an adden- 
dum a few notes on this matter and on some collateral topics. 
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often ill Tibet, too, the dialogne is one of good -humour eel 
but strong taunting, twitting and gibing. Spiciness in the 
dialogues seems to be an additional recommendation. Though 
broad and primitive, the Tibetan dialogue can scarcely be 
called obscene. In the gsung bshad nature is very natural, 
and spades are called spades. The Bengal custom, as I am 
told, still flourishes at Barisal and Bikrampur, but is on the 
wane. Elsewhere in India other analogies may probably be 
found. A more direct and a closer parallel may be found in 
an unexpected place, namely in Madagascar. Recently a 
French scholar, Si. Jean Paulhan, has written a delightful essay 
on a sort of poetic dialogue of this nature amongst the 
Merinas. His essay is to be found in the Journal Asiatique for 
Jan.-Febr. 1912 (ioth series, Vol. 19), page 133, under the 
title '' Les Hain-teny Merinas.” The same writer has elabo- 
rated his subject sub'sequently in a separate volume. From 
his descriptions it seems as if the Hain-teny is a true Mala- 
gasy gsung bshad. The points of similarity are striking. Two 
paragraphs from his article may be quoted as strictly applying, 
mutatis mutandis, to the Tibetan variety. It is to be noted 
that the element of mock-abuse provides a great part of the 
fun, equally in Tibet, Bengal and Madagascar. Paulhan says : 
“ Cette recitation de hain-teny donne a TEuropeen ignorant 
de la iangue Malgache Timpression dbine querelle d’interets 
tres apre.” Recently I was present at the representation of 
a modern Bengali play in which one of the most delightful 
episodes was a clever skit on a philosophical discussion in a 
parishad between tw’^o mock-pandits, the grotesque stupidity 
of w’hich was amusing to a degree. It seemed to me to furnish 
a valuable commentary’’ on Vidyabhusana^s serious book. I 
now quote two passages from Paulhan. 

The recitation of hain-teny has hitherto drawn only 
little attention of the Europeans who have dealt with Mala- 
gasy subjects. Nevertheless we should also remember our 
almost complete ignorance concerning the rites and dogmas 
of the old Merina religion. In so far as both are concerned 
the onl}^ Merinas whom the missionaries or explorers could 
interrogate were recent converts who were ashamed of their 
old practices and sometimes desirous to forget them them- 
selves, but always to cause them to be forgotten. But the 
hain-teny is a form of light or erotic poetry ; the discussion in 
hain-teny which is based on anything but moral principles 
has been regarded, by Christian Missionaries, as an ' inspiration 
of the devil ’ ” (p. 138). 

With a few words changed the same might be said of the 
Tibetan gsung bshad. 

Again : “ the hain-teny is essentially light poetry dealing 
with love, A man desires a woman and tells her so. A 
woman surrenders herself or refuses. A woman who has been 
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a^bandoned complains. A man is uiifaitliful. A woman 
hesitates between twm claimants. A man sings his own 
praises and the woman who wishes to reject him mocks him ” 
(p. 152). This is one of the main types of the haiii-teny. 
It is indeed remarkable to read this vivid description which 
conld not be improved upon as an analysis of the three speci- 
mens which we give below. And Mr. Paulhan surely had 
never heard of the gsung bshad.^ 

It strikes me that in the light of these productions from 
Tibet and Madagascar perhaps some new views niaj/ be arrived 
at with regard to the vexed problem of the Mala.y paiitun. 
But there is still another analogy which may be mentioned. 
It is that furnished by the songs of the Fins. There is a 
difference, of course, but there is also a similarit}^ 1 quote 
from Arthur Readers ' Finland and the Fins ’ (London, 1915). 
In speaking of the ancient riino-singers, the author says 
{p.llB):- 

'' The songs were sung by two singers who sat opposite 
each other, clasped hands, and swayed foinvards and backwards 
to the accompaniment of a harp. One sang a line, w'hich the 
other repeated, thus giving the first one time to think out the 
next line. It is described in the opening lines of the poem 
[Kalevala] 

Let us clasp our hands together ; 

Let us interlock our fingers ,' 

Let us sing a cheerful measure, 

Let us use our best endeavours, 

While our dear ones hearken to us, 

And our loved ones are instructed, 

While the young are standing round us, 

Of the rising generation, 

Let them learn the words of magic, 

And recall our songs and legends. 

These my father sang aforetime, 

As he carved his hatchet’s handle, 

And my mother taught me likewise, 

As she turned around her spindle, 

When upon the floor, an infant, 

At her knees she saw me tumbling, 

As a helpless child, milk-bearded, 

As a babe with mouth all milky. ” 

It may be objected that the Finnish song is altogether on a 
higher level than that of the three gsung bshad here presented. 


i The Merina term for the haiu-teny, oAa&olana, or word-example, is 
exactly the same as the Tibetan expression for proverb or maxim, 

gtam dpe, also word-example. Paulhan p. 2. 
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blit it should be borne in mind that even in the specimens 
given mystical and legendar}^^ elements are embedded, and 
secondly, that also in Finland the old stately and exalted 
songs have degenerated into modern Hippancies and eroti- 
cisms. 

Ill this connection I may refer to that curious dialogue 
between a boy and girl given by Reade on page 110, of which 
words and situation remind ns of our gsiing bshad, and we may 
further quote his old authority, the Meistersinger amongst 
runo* chanters, Arhippa Perttunnen, who said (page 31) : All 
through the nights they sang by the fire, hand in hand^ and 
never the same song twice. I was a little boy and sat listen- 
ing, and thus I learned my best songs. But I have already 
forgotten much. None of my sons will be a singer after me 
as I was after my father. The old songs are no longer loved 
as in my childhood, when they ivere heard at w ork and in idle 
hours ill the village. Instead, the young people sing their 
own flippant songs, with which I wouldidt soil my' If at 

that time any one like you had looked for ruiios, he couldirt 
have written down intw^o weeks even those my father knew'.’' 

Another field for comparision is Nepal. I am told that 
there a custom still prevails w-hicli anciently was also followed 
in Tibet. A group of girls and boys gather together, some- 
times as much as thirty in number, and a song-dialogue is 
started. Whoever of the tw^o singers fails to reply suitably is 
declared vanquished and the victor may claim his or her com- 
pany for the ensuing night. If the girl is defeated but is not 
comely enough to the taste of the victor he may indemnify her 
with a present in money without taking her home with him. 
This is no longer practised in Tibet, but it reminds one of the 
Finnish custom alluded to above as given on page 110 of 
Reade’ s book. 

The three dialogues given helow^ were dictated at my 
request by Mrs. Yang-dzom, the wife of one of my Tibetan 
teachers, Karma Samtan Paul. This good lady, wiao has since 
died, came originally from Gyangtse, and \va,s noted in her 
younger years for her skill as a gsung bshad singer. It was 
very kind of her to consent to dictate them. I studied the 
first two carefully with two of my teachers and prepared a 
translation as well as discussed and revised the te^jt. The 
third text is unrevised and I append the translation which. 
Karma Samtan prepared for me. The language of the texts is 
very interesting. It is true modern Tibetan, and abounds in 
new words and expressions. As to the spelling of the texts the 
utmost reserve should be observed. I have my notes on the 
first two songs which fill a great number of pages foolscap, but 
this material cannot find a place here where only a general pre- 
sentation is aimed at. Western knowledge of the Tibetan verb, 
and consequently of verbal orthography, is largely misleading, 
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I have gained the impression that our early grammarians have 
started on a wrong track which has been followed ever since 
Csoma's Grammar. It is, however, not the occasion here to' 
elaborate that question. ' Both,, philologically and generally, 
the texts would gain in interest by full annotation and discus- 
sion but I content myself with printing the text and giving 
the translation in the hope to find another opportunity to 
publish something more detailed about them. To give an 
example of the debatabie nature of much connected with text 
and translation I will mention two remarks made to me by 
Lama Padmacandra with whom I discussed some points before 
writing down this introduction. He objects strongly to the 
publication of the text in faulty orthography, which from the 
point of view of a Tibetan grammarian is valid. I point out 
to him, however, that we Europeans have to take texts as we 
find them and then must try to make the most of them. None 
of us ai’e well grounded in indigenous grammar and we cannot 
appl}* canons of spelling ; we have still to elaborate them. He 

gives as an example the word in II, 6. I discussed 

the word in my Minor Tibetan Texts, I, (Bibl. Indica), pp. 

'•V . ' 

31-32. Padmacandra says that does not exist and 


should be This ^on. says, 

means laughter, laugh, He connects it with 

for which see Jaesehke, and he seems to imply that our 


stands in realitj^ fo^ with the implied ele- 

ment of malice, taunt or ridicule as the chief value. He sa 3 ?'s that 
is a lion, form for In this sense 

means to burst forth in speech. But 


the malicious song is agrees 

N.S> 

that the religious song is 5^^^’ or hon. ; 


This is only an example to show how much uncertaint.v there is 
in dealing with Tibetan on the strength of what the European 
dictionaries give us, I may add that Padmacandra thinks 
rather disdainfully of the so-called peke’h the Tibetan 
prakrit. In nine cases out of ten, he holds, *'* peke ” simply 
means that the man wdio writes it does not properly know 
grammar. In my long intercourse with him I have learned to 


296 


Journal of the Asiatic Society of Bengal, [N.S., XVII, 

gi¥e due weight to this view. Padinacandra's second remark 
deals with the contents of our gsung bshad, and is also of 
interest. He says that the appositeness of the reply is always 
very delicately judged and that the listeners are difficult to 
satisfy and ready to condemn. So, he says, for instance the 
second reply in I (No. 4) does not fit and would lead to the 
girl being cteclared defeated. A correct answer w’ould be as 
follows; — 

The boy covertly invites the girl to join him, in No. 3, and 
the answer should be : if you \vant me come to me : — 

The ripples on the water tremble 
According to the directions the wind blows. 

0 golden bird, don’t hesitate, 

Come and fiy over the river. ^ 

Though at a first reading the three pieces may seem 
uncouth and obscure they are in reality very simple. Atten- 
tive reading will soon make that clear. They are all three a 
lovers’ quarrel ending in a reconciliation. They all end with an 
and they lived happily ever after.” I have added a few brief 
notes in elucidation of some allusions which might be obscure 
without them. I hope that this first case of literary collabora- 
tion of a Tibetan lady will meet with the interest it deserves. 

ADBENDITM. 

The chief burden of this paper is to present samples and 
an analysis of the Tibetan gsung bsbad. The parallels are 
secondary. The comparison with the Malagasy variety im- 
posed itself by the nature of its close similarity with the 
Tibetan form. The Finnish analogy is more a comparison 
‘ d’estime.’ The third reference, to Bengali similarities and 
their Indian ramifications, or extra-Indian origins, was suggested 
geographical considerations. Speaking in a meeting of the 
Asiatic Society of Bengal such a reference seemed appropriate. 
To do full justice to the subject in its Bengali or other Indian 
bearings is, however, beyond my competence and must be left 
to experts. From the interesting discussion following the 

J For q2i|' in line 2 inay be written; for | 3^' in line 3 
and for in line 4 
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reading of my paper it was evident that the brief notes I had 
collected with -regard to Bengal and Orissa were neither com- 
plete nor free from liability to be challenged in detail. From 
this same discussion it was further evident that most instriio- 
tive information might be gathered and brought forward bear- 
ing on the general question of the poetic dialogue, the poetic 
debate, or the poetic taunt-song in North-Eastern India, and 
I would like to express my hope that some one of those 
specially qualified should do so for the benefit; of us all. 
Subject to corrections and amplifications to be obtained in 
this way I now add the few notes gathered by me with regard 
to the subject, as a starting point for enquiry in this special 
direction, duly warning the reader that some points have been 
controverted. 

My information, then, is that in Bengal there seem to be 
two varieties of the poetic dialogue, the one secular or profane, 
the other religious. The secular kind has several variations of 
wliich each has a special name, though some of these different 
appellations are used more or less synonymously^ Mention is 
made of the Kabir Ladai or poets’ battle; of the 

Kabir Gan, poets* music ; of Tarja or again of the 

Haf-akhdai '"half** {sic) wrestling-ground or meet- 

ing-place. They all deal with Kavya. 

The religious kind deals chiefly with Pauranic subjects 
and is called Pancali, by fives.” 

Other varieties for which no details have been given are 
Jari Gan current music or, as some explain, declara- 

tion song ; and Jhumur-gan f . 

It is said that the kind called Tarja is mainly prevalent 
amongst the lower classes and the origin of this form is 
ascribed to Mohammedan influence, poetic ‘ prize-fights’ having 
been instituted at the Mohammedan courts. The term itself 
is said to be derived from Ar, tarji* repetition, burden 

(of a song), echo. 

In the term Haf-akhdai the syllable haf is the English 
half,” and refers to the division of the meeting-place in two 
halves for the parties. 

It was explained to me that pancali means ‘‘ by fives’* 
and is so called because what the one leader sings is repeated 
by a chorus of four others. This statement, however, was 
controverted in the discussion at the Society’s meeting. I 
was also told that in the pancali there is only one party and 
that is all the other varieties given there are two parties. 

Jhumur is said to be the name of a kind of music and the 
Jhumur-gan, explained as tinkling song, from the accompani- 
ment of the music, is still practised amongst the lower classes 
in Chota Nagpur and its neighbouring tracts. 

In discussing these matters with several of my Bengali 
friends I found no little vagueness, uncertainty and even 
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cootradiction, in what I was told, and I suppose that a trained 
folklorist or ethnographer w^ould be needed to sift and com- 
plete the information about customs which at present seem to 
be disappearing and of which origins , full development and 
ramifications seem to be only imperfectly known. An instance 
of the uncertainty as to the reliability of information is fur- 
iiished by the following note about Oriya customs. My 
Informant is a well-educated gentleman in good position. 
Evidently what he tells me is what he, as an Ori3m, knows to 
actuality exist and happen. Nevertheless this note was criti- 
cised — in a manner both instructive and courteous — in the 
Society’s meeting as misleading and incorrect. But now -we 
are up before this dilemma : a man born and bred there says : 
this happens in my country, agaiiist which a scholar of author- 
ity maintains this does not happen so in that country. 
What seems to me of first rate importance in this question is 
that a native of the country should think that it happens so. 
We ask : why and how ? So I now add the note on Orissa as 
J originally i^ead it, with special emphasis on its last sentence.^ 
friend Mr. Paramananda Acarya, who is an Oriya by 
birth and takes great interest in the literature and traditions 
of his countr\' informs me that also in Orissa two forms ot the 
same kind of dialogues are in vogue : — 

One of them is customary in the so-called WT 

Vivaha sabha, marriage gathering, amongst the Brahmans in 
the Cuttack and Pari Districts, and takes place between the 
completion of the marriage ceremony and the ensuing marriage 
dinner. The two parties, belonging to the bride and bride- 
groom, arrange themselves into two groups and fight a 
friendly battle of quotations in Sanskrit, meant, in friendly 
rivalry, to establish the superior attainments of either party. 
The battle is fought with great determination and earnestness 
and forms one of the essential parts of a proper marriage feast. 
As in the other varieties, non-reply, or lack of suitability of 
the reply, disqualifies. The discussion often lasts several 
hours, scarcely ever less tlian an hour. Connected with this 
form of debate is also another variety called a contest 

in Veda recitation. 

A second form of the Oriya gsung bshad is more like the 
Bengal paneali and is called (badi-gayana) in 

Oriya, quarrel-song or dispute in singing. This kind of song 
is simg by professionals, in two batches of about half a dozen 
men each, who sing in turns. Further enquiry about these 
matters would evidently be well wwth while.” 

A My informant recently visited bis native place and took special 
pains to verify his statements to me, by local inquiry; as a result he 
assures me now that he is confident that his original statements were 
correct. 
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My last note on the subject of parallels is by Mr. W. 
Ivaiiow who was so kind as to communicate to me the follow- 
ing valuable remarks bearing on the subject belonging to the 
experiences of 'Miis East. I am glad to add them to the 
other material here presented 

This form of poetical composition is quite common in 
Persia and Turkistan. You know the literary and classical 
forms of Munazirah ( ) for which you can refer to 
E. Q. Browne’s Literary History of Persia, Vols. 1 & II (espe- 
ciall^y Vol. II, where these forms of composition are discussed). 
Therefore I will tell you something about which you cannot 
find information in the literature, namely, about the popular 
form of the poetry composed in this way. The Persian pea- 
santi\y are fond of quatrains and often one quatrain contains a 
question and a repty : — 

1. 0 girl why wilt thou not go to thy relations 

2. To ask about our marriage ? What dost thou say ? 

3. I went to my parents and asked them. 

4. They are not going to give me to thee. What dost 

thou saj?” ? 

Sometimes one quatrain contains a question and the next 
one the reply. Sometimes in two connected quatrains the 
question and reply follo'w the one after the other in each as for 
instance : — 

I. Question 1, 2 ; reply 3, 4. 
il. Question 1, 2 ; reply 3, 4, or 

I. Question 1,2; reply 3, 4. 

II. Question 1, reply 2 ; question 3, reply 4. 

The subjects are very difierent — love, marriage, abuse, moe- 
keiy , etc., etc. I possess, for example, a fine specimen — a dia- 
logue between a Wolf and a Shepherd. 

The origin of this sort of songs (which sometimes live for 
hundreds of years) is chiefly improvisation. In the patriar- 
chal life of the villagers hvho'^are not tied by the strict prescrip- 
tions of Muhammedan etiquette, the young people of both 
sexes freely enjoy each other’s society. And often for play, 
at an assembly, the young talents, boys as well as girls, con- 
test in a display of wit and invention. And in fact, under a 
coarse and unpolished form, one can recognise a \vell-shaped 
‘ curve ’ of thought, and in the productions of the women one 
feels occasionally real feminine care and affection. 

I suppose that in referring to Finnish contest-songs you 
think chiefly of the Kalevala, a beautiful, aithongh somewhat 
shadowy, fieshless, song of the North. In this case the two 
singers seize each others’ hands and begin to sing. 

The Kurds, to return again to Eastern countries, are not 
so fond of the pastime but occasionally enjoy it. The Arabs, 
as far as I know, practise and have practised this thing in 



300 


J 0 urnal of the A skiiic Society of B engal, 1 N . S . , XV II j 


antiqnit}^ only for abuse. It is a common picture that two 
warrior-poets come in front of their respective parties, stand- 
ing ready to fight, and begin a contest in verse, consisting of 
boasts of themselves and the nastiest insinuations against the 
adversary The sides, the rank and file, take a keen interest 
and those whose nerves are first unable to tolerate any longer 
the ghastly abuse of the enemy rush first into the skirmish.” 

TEXT. 

1. 511 

Sf f 

2. |"l] ^W=i]a*=ql'pi]-^c;- 1 

x& . 

3. g]i 

WqjcljC;' I 
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_ I 

4. §"11 I 

W I I 

SJ? 

5- 511 I ; 

6 - 5!1 

q=T|5^'(q^’W3q-3c I I 

^ ^ " ' ' ' I 

^s^rT|^-C^3i-qs.':^q|'%CT| I 

7 - 511 

%q]^-oj5I-aj^c:-^=i| I 
q5^q|-y|s^-aj5I-q-'^-^q|| 

I 

8- 51] g'^'^cis|-(qa|-q:;^-pq] I 

:q'5J'aj'qj-Cl^=^q|-aj| 

'O CS ' ' ' ^ ' ' ' ' ' '"^ 

^^•qf*^’^-qf^'§]| 


302 


Journal of the Asiatic Society of Bengal. [N.S., XVII, 


9. 511 1 

10. 51! p5^-5'3-|’i5^^-q^ 1 

xj? 

psi-lc-o^g^-g^^'Siqi-^qi I 

' , >0 ■ ■ ' ■ 

11. 3]| ^a5I'Q^5yi*a]-|3j-q;^ I 

q51'5q|-yi^-^-Kj^'C5^5 1 
^C=T|^’-^’q’3^’=i]3^q' II 

12- I'll m^c-faj-qS^i-ai^l 

13. 511 ^^-q-qy g^-^-q I 

|^•q^•|q■0';^a|•<3|| 

l-qQ^-^^^tq'l^-qc:-! 

l&-3*^*l|3j'3i-ei|c;-iq5||l 
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14. I'ji 

]5. 3!1 =T13i5I-=^C%q'^-q^'g| 

'**^j 

|j5^-q3C’J^^^-'q-i?i’s^^ I 

'^•3=^5(53’(q-‘^C':^C II 

16 . fii ^-rjac'^c^'g-^^-q I 

ll'q3C'^c:''T|§^-Sr=q?l-^5l I 

N0 <0 

17. 5I| J^T]*s' I 

^q’g-a;s^*a=T]^’5is^| , 

3j5i-«pn.;g-^-«jg3|'qlq] I 
|!C!]'<3&a^'%C5-5I'q3CI|| 

18. 31! 3*'i1*^c-3=T|-gQ,*fcg| 

3-(q-lB*q5a|'q|?3*a,|^| 

l3q-!3C'si]'ars^si]'q II 
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TT 

]. | 5 iii 1 

cr|^ 5 j' ! 

(^cr|-ci|^l2q-5|-5q-55j'q?l! 

2. ^11 I 

NO ■ ■ ■ 

■ sd ■ Si? . 

^11 =T|c;-a=i]-lEi|’^'f=^'qi 

4. 1“ II I 

^c;-a^|^-qrT|Q^*|i|-5j'q]3|c:- 1 
f q I 

5. pii f I 

fl^3^'5?«^'cr|3i?^-5a|'=i|c?^*qac' j 
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cc-^*=T|^^-cr|^c'^c:-^ II 
I'll H|^c;-c^-^3|-q%qj I 

1^11 g-q-a^^-q'5j<3;-qa^| 

« N4J ■ ■ ’«=^ 

!i]-3i5r^i5C’£i^!:-!«3i''^l] 

f ^I «^-=il=i=i-'riwi^5^-3C5ra,5^ I 

u^c5=^'35I5^-qa^-^*53|| 

NS 

3 Wf°<’5^=i'!3':' I 

|;^ II ^^-^rii^q-cricg-^^-q^-ai | 

‘ ss> 

%s> 

g II 5?^f^'iM-^’«I'T]=T|-5j3f I 
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11. 1^11 

.^CfC-pq]”q-5q-q| 


-sytJ'CN 


12. 13!! 

nS* ■■ 

,3. pil qr^|5;^-(g-§c%qi I 

fl|3i-<£=r|^'g'2’3^^3jET| j 

14. I'll f c|c:-%%-5^fc;-s^2^ I 

. N» . ■ 

3^'q'a'{Ws'51’qc;- 1 

’ ■ ' ^ :• 

:■ ■■ ''NO' 

5^«3^3|-‘^a^-q||^-^q^'qSET|’gC* || 

NO 

io. 1^11 ^'q3E;-Q^^5i'i^c:-5i j<3|-^::- 1 

^’qarfli’3T«i0ci’?rc:'| 
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16. l^ni I 

5^5’(^a^-«3j’g^'^q|'5Fr|-K[c;- j| 

< 

17. I^II §c:'a^|^'a|'lfq;-5j^-|q:^! I 

18. 1=^111 3-=I|5!7]'q|5^^-iq-a^qs,-qS^ ] 

19. §2^11 ^5i^-ai*?|sq.^-qa^-^q|-q^q| 

'^ „ NP 

s© 
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|’c:-q0a;;^^^'Uc:-^'aj'rr]'ai-qgq]?^ | 

|54|| ^•q-'g-ci§'i^?I'q-|*^'q-c^3|| 

5jc:'=r]^5}'^s^-qa^-fl|c’=i|^c;-0q*§|-:lj<3| i 
5mV^=i]’^C'q'^-^C’^q I 

^ 'SS* ■■ 

1^11 =r]'(q'qgq]i^’^q|’g^-q^ I 
a|-iq-q|-q|^q]'(q5?'?rc:' I 

. ■ ' ' Ni» 

5j|’^?fq]»|?^'q^-0q'§fc II 

I'll 

|3j'5?«g3|-iis^'q-^J^'^:T| I 
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|*gnr|-q-4sa’-5[r- ]| 

6. 1^11 I 

^sj-^j-a-p-goi-Sc- 1 

Ij=[]-^-^eTj'gfga^-Kjc;' II 

7. g’ll I 

8. pil «|'T|x,-S[q':^5j^-|g-a^5-Hr| 

a-;^a^-ig5^'q-Q^.^q|-,a.q| 

^ sj> 

lai'iaj'sj-sq'a^^-cr | 

■o 

9. J'lj liwi^‘C3^''^-5|| 

C-^E:-q|a^'q|!^3^'q I 

■ N® 

10. I^^jj =^=q«^''Hf^=i]-<f3q-354’q^| 

l^-pq-cric^cri-^^sq'qiqi^'^rc;' | 
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•s:? 

U. fii 

Qs 

12 . 1 ^ 1 ! 1 

13- f II 

g-if5;'qCQ^5-?rj 

14. 1^1! ^nTiqwifa.T'S] 

i^g*(q^q]*Iq|*cr|3jc:-?rr || 

15. fll 
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a^qc;-5q^q]iSfq]-5ip3j*^-(5^2^£T| 1 

!6. |?^1| 

17. I'll I 

^■pc'^^s^-q-s^-sq^ I 

Ijiq'qa^'S'pcqgq^-a^^p 1 

18. 1^1! ^p-iqp'q'^’qgp^’q^l 

19. pi| 

c;-3:.c;’g^q^*5J’^ | 

3|51-5qp^'3-l^c:- II 

20. §51 II gp?^'4i3q?^-ff5i'p.^c'| 
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. <0 

21- SI! 

22. 1^11 

gq|-|'5^;^a;^q|^-q|3^C;-s^C;' I 

^^Ic-qiajC-X^^^^'qia^Q-s^C II 
2S- jjll g I 

^s?]i^-^w|'^'-q'=i|3|q'(S||| 

, ■ '' >0 ' ■ ■ ■ . 

TRANSLATION. 

(Here) some repartee-songs have been written, diotate.d 
BY Mrs. Luck-abendance erom Ghoompahar: Hail 

First Part, 

jB== Boy ; G = Girl. 

1. B, That the boot and the boot-leg have separated, 
how long ago has it happened ? 

The boot-leg was not satisfied, but wound itself round the 
niusele of the calf of the leg. 


1921. ] 


Three Tibetan lie^Mrtee Songs. 


313 


2. G. You empty beauty from the ujjper valley, 1 have 
the honour to wish you f are W' ell, 

111 the lower valley I have found (another) snotty. 

Note 1. — ‘- Snotty.” This inelegant word cannot be translated 
differently. B. “ snotneus.” 

3. B, 0 little bird on the willow tree, don’t twitter so 
much. 

If you have anything to say, come out (from 3 ’our hiding 
place and come) here near me. 

4. G, That the willow shakes is virtue of the nature 
of the air-element. 

Little bird, don’t feel anxiety, the roots have (firmly) 
grasped the ground. 

5. B. What is in your mind % Speak frankly to me. 

I cannot speak in words of prophec}^ with the occult know- 
ledge of a Padma. 

Note 2. — The occult knowledge of Padmasambhava. 

6. G. True, I have found a turquoise, but whether it was 
a good or a bad one I had no chance to find out. 

0 all-pervading Master God, may it prove to be a flawless 
turquoise. 

Note 3. — Le bon Dieu, der Hebe Herrgott, God spoken of in a con- 
fidential, familiar mannei*. 

I. B. Please, you, who are a Chinese turquoise, don’t 
block the Tibetan turquoise’s way. 

Please, you all-men’s slut, don’t stand in the way of those 
who are properl,y married. 

8. G. You old scarecrow, if you have got a cold in the 
head, 

1 will give you (some soup) of boiled bone of a dry dog’s 
head. 

9. B. To the right a walnut tree, to the left an apple- 
tree. 0 great chatterbox, I have spent my life in happiness, 

10. G, There is no question of eating the peaches though 
the tree is full of fruits. 

There is no question of seeking the sweetheart, though 
gossip is full of rumours. 

II. I sSet out to stitch a male boot, but it turned out 
in female shape. 

I think there is certainly a karmic tie (between us), don’t 
make yourself too difficult. 

Note 4. — Tibetan boots are different in shape for men and women. 
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12 (r. From a steep, high cliff, a hare is reading. 

X haye deepl}^ understood the teaching ; I shall not heap up 
sin.'' ", 

Note 5 — Perhaps the Tibetan hare that reads is like the English 
little bird that whispers. 

13. B. 0, full moon, if you are to be obscured by a 
cloud what else will happen to the hare in the moon but to 
come to an (untimely) end. 

14. G. Whilst I have not given my heart to another, 0, 
how great is the greed of the other’s love. 

Whilst the bodies have not been one, O, how great is the 
greed of the life-mate. 

15. B. There is a world-forsaking, reality -knowing self- 
saver (living) between sky and clouds. 

Please, good white cloud, make way for me to meet 
reality (also). 

Note 6. — •' Between sky and clouds ” is as much as heavenly, cele- 
stial, in this case simply adoeable, you angel,” as applied to the girl. 

“World-forsaking, reality-knowing self-saver,” simply saint. The 
boy says “ you are a saintly angel.” 

16. G. A good horse with wings like the wind, a good 
man, beautiful like the figure in a picture. When I have seen 
the wind-like wings, I have remembered the figure in the 
picture. 

Note 7. — “ Beautiful like the figure in a picture”, like the English 
idiom “ she looked a picture,” simply very beautiful, applied to men. 
A horse with wings like the wind, simply “ a swift horse.” 

17. B. In a snow-white cup lion’s milk has been poured. 

0 good Master God who art everywhere, let no drop of 

ink be put in it. 

Note 8. — ‘ Snow-white cup ’ is an idiom for a perfect person without 
fault our blemish. 

Note 9. — Master God, as above in No. 6. 

18. G. On the thin perch (sits) that bird steady-like 
Turquoise-dragon. 

That the karmic link between us is finished, O, how can 
it be true. 

Note 10. — The name of the bird means only poetic praise, not any 
mythical bird. 

Second Part. 

B = Man or Boy ; 6^ = Woman or Girl 

1. Woman, Girl, I have not asked the beloved : be a 
permanent life- mate. 

Remembering my parents for some time, I asked ; be my 
consoler. 
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2. Mmi^ Boy. Bring some red fire , I will smoke some 
sweet tobacco. 

Bring a small square cushion, I will reflect deeply. 

3. G. 0 you pretender of a pipe 1 The stalk is broken in 
the middle. 

Have you perhaps become certain of a South-¥aiIey 
bamboo ? 

Note 3 i. — The whole of No. 3 means only : have you found anotlier 
sweet-heart whom you prefer ? 

4. B. For a single pipeful of tobacco, good sweetheart,, 
do not scold me. 

During my wandering in the wilderness it was even better 
than the good sweetheart. 

5. G. 0 primeval snow-mountains of the Upper-Valley, 
immutable Great-place-good-snow'. 

The river flows uninterruptedl,y. the Nyangto of the long 
golden basin. 

Note 12. — This mountain is said to be on the road to Lhasa a day 
and a half beyond Gyangtse. Nyangto, or Ngang-to, said to be either a 
village on the eastern bank of the Biver Nyangchu, near Dongtse, be- 
tween Gyangtse and Shigatse, situated in a valley which looks, at the 
time of the ripening crops, like a golden basin, or the river itself at 
the base of the mountain. 

6. B. Please sing a song in a sungla tune {such as) of one 
with a melodious voice, 

More melodious than the reading sing-song over there of 
the man reading Padma’s revelation. 

Note 13. — Sungla, one of the fixed tunes in which poems can foe 
recited. 

7. G. If for the benefit of my throat I get some pure 
water from the pure pass, 

There is nothing I cannot sing in the wa^’ of songs of my 
own invention. 

8. B. That the finger-ring is a mixture of iron and cop- 
per is truly the kindness of the beloved. 

Yet, though I am inclined to slip it on, there is one reason 
preventing me to speak the final word. 

9. G. If the turquoise is to be set in the ring, it is now 
the time to set it. . 

If not, that small turquoise of flawless quality will not 
remain long. 

10. B. I have made over there at the upper part of the 
lake a dam as strong as a rock. 

In the lower part of the lake a golden-eyed fish w^as left, 
shedding tears. 
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IL G. That the dam at the upper part of the lake had 
been shifted, was unknown to the fish at the lower part of the 
lake. 

That the trunk of the tree was rotten inside, was unknown 
to Miss Hawk. , . ' 

12. B. Having gone to the shore of the ocean, I have 
found a string of pearls. 

But as there was no golden end -bead, what is the use of 
the string of pearls ? 

13. 0 Tibetan child of fate under the small miiiti- 
coloured apron, 

Don’t move your four limbs, I have to seek a father 
for you. 

14. B. Whenever I see the willow-grove myself; I have 
no appetite. 

Whenever the thought of the little bird arises within me, 
my night’s slumber is broken. 

15. G. The good horse is clever at ambling, the good 
man has disappeared behind the pass. 

The man with the beautiful eyelashes, at this moment, 
where is he ? 

16. G. If the rain must come down, may it not come 
down on the dabchi drilling ground. 

For Mr. Sergeant BondieiTs hat will lose its colour. 

Note 14. — The dabehi drilling ground is a military drilling ground 
about a mile north of Lhasa. 

Note 15. —In Tibetan a man may have the name “ God,” but with 
a familiar connotation like D. Lieve Heer. In G. a Herr Liebegott 
or in Fr, a M. Bondieu might be imagined. After all the name is not 
much stranger than, for instance, that of “ Christie.” Amongst the 
Tibetans, as amongst the Catholics, there is a certain amount of familiar- 
ity with heaven. 

Note 16. — The sergeant’s hat is part of his costume or a sign of his 
rank , his badge as it were. 

17. G. The beloved one is on the other side of the pass. 
I am on this side of the pass. 

If there is (still) any Karma (between us) may we meet at 
the top of the pass. 

18. G. 0, bird flying in the heavens, 0, leaf -lover, yon 
spotted, little magpie, carry (this) news to the girl’s drilling 
ground. 

19. G. Please tell that in the heart there is heart’s 
sorrow. 

Please tell that there is no sickness and no cold in the 
body , 
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Third Part. 

W ~ W Oman ; M = Man. 

1. If. The meadows of the mountain called Fish Hill 
seem very comfortable. Brother little son is like a meadow - 
ornament dower. 0 meadow-ornament dower sit on the 
meadow. I imfortimate girl must go to my own country. 

2. IF. T have slept one night in the bedroom with the 
window. I have slept two nights, because I could not give 
up the little boy. 0 horse-boy, lend me the key of the stable. 
0 horse-boy, I must take out that redeoioured perfect 
thought (i.e. the horse, the object of the thought). 

3. If. For that horse I have paid fifty ngolsang, I will 
put a bell-belt on it for which I have paid three sang. To the 
far ocean-place the road is rough. 0 horse-boy, please shoe 
the horse. 

4. If. I have asked: remain in peace. He answered: 
go in peace. And the tail of these farewells has been left 
behind. And the right-turning tears have fallen. 

5. M. Streamlet, flow on, flow on. Yes, flow on da}- 
and night. I, fish, will put my trust in the Vajra-rock. 

6. If. If, without reaching, you lift up your heel (stand 
on tiptoe), the seam of the boot wdll burst. If you look at a 
distance without seeing, the nerve of your eye will burst. 

7. if. The inside of Madam Ashal has been fllled up b}' 
Mr. Boshel. The inside of the best little turquoise has been 
filled up with no silken thread. 

8. The cup is as if reddish white. Such are, I tell 
you, in the Lhasa bazar. Kindness as if of father and 
mother, they are not in the Lhasa bazar. 

9. M. If you listen to the talk of the people then the 
earth will tremble. I myself, on Padma's cushion, remain 
without change. 

10. If. Having enjoyed pleasure as small as a louse, the 
people’s gossip has grown as big as a yak Having mixed the 
soft bodies of flesh, what are you going to do ? 

11. Jf, 0 king of the black scorpions in the midst of 
the white sand, having put on a little iron boot, come on to 
have a fight ! 

12. W . x4s to the rain falling down from the heavens, I 
cannot ask it not to fall down. As to the drops under the 
gutter, surely, I will not hold up (a pot to catch it). 
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13. M. In the stony Jungle amongst the animals, woman 
is like the hare. The necessary tail is not there, but the un- 
necessary ears are long. 

14: ■ IF. On the top of the tiger hill pass I have sung a 
few sweet words. Though the mountain is made of earth and 
stoneS; still its head has nodded (for pleasure). 

15. If. You male horse are not a “siling” horse^ and 
the siling horse is not an ambler. You yourself do not 
feel shy ; there is no-one to put on the head-stall. 

16. If. The tiger pass is not my father's estate, the 
building is not for always. Having made the square temple 
I will return to my own country. 

17. if. Formerly, on the tiger pass, I did not know 
there was any temple. Now on the tiger pass a magic temple 
has been built. 

18. Tf. 0 you workmen (masons) dwelling on the tiger 
pass, do not look at the girl's face. Please look at the corner 
of the wall. 

Note 17. — Workmen in the sense of the Indian mistry as against the 
coolies. 

19. M. 1 am very sorry. I am now more sorry than 
ever before. Not only am I very sorry but even the biixls of 
the heavens are sad. 

20. W. Don't be much grieved in your mind, 0 son of 
the good mountain cloud. After the cloud has passed a time 
for meeting will come. 

2L M. On that Vajra-rock there are many vultures' 
nests. May the vulture's life be long, then the vulture’s 
young ones will be happy. 

22. W, I will climb the rock. I beg you to lend me 
the pick-axe. I will put my confidence in you. Do please 
love me. 

23. if. 0 you beloved sweetheart pea-blossom, who 
have come from Eastern India, you are w^elcome ; please let 
your mind be completely at ease. 


The Oldest Christian Tomb in Northern India and 
the United Provinces, 

By Mesrovb J. Seth, M.R.A.S. 

It is not known perhaps that Agra which posvsesses the 
most magnificent Mausoienm the world has ever seen, contains 
at the same time the oldest Christian grave in Northern India, 
a grave much older than the one enshrined in the world-famed 
Taj. 

But where is this most interesting grave to be seen 
There stands in the beautiful old Armenian Cemeter^r at x4gra 
{now called the R.C. Cemetery) an octagonal, though quite 
unpretentious Mausoleum as compared with those erected after- 
wards in the same cemeter}^ to the memory of Hessing, the 
notorious Sunirix and other military adventurers. And in that 
edifice, which is the oldest Christian structure at Agra, and is 
known as the ‘'Martyr’s Chapeu,” is to be found the grave 
of a rich and very pious Armenian merchant called “ Martyrose ’’ 
who died at Agra in the year 1611 A.D. 

But before proceeding with the description of the tomb and 
the bi-lingual inscriptions on the same it must be pointed out 
that the Armenian name “ Martyeose means liter- 

ally a “Martyr,” hence the present nomenclature of the 
Mortuary Chapel, although some over-zealous Catholic writers 
and antiquarians have tried to connect it with the martyrdom 
of the two Jesuit Fathers who died in prison during the reign of 
Shah Jahan and whose remains were brought and buried in 
‘ Murtyroso’s ” chapel, there being no other consecrated ground 
at Agra at that time. 

As you enter the Mortuary Chapel referred to above you 
will find on the right hand niche two mural tablets of sandstone, 
one with an Armenian inscription at. the head, and the other 
with a Persian inscription at the foot of the grave. I regret 
however to observe that the ruthless hands of the vandal have 
not spared those tablets as there are distinct traces of cement 
plaster on them which clearly shows that t|ey must have been 
plastered over and whitewashed at one time and later on, when 
in the interests of Archaeology, the plaster \¥as removed by 
some unskilled xvorkmen with the help of a pickaxe evidently 
several of the letters on the tablet became badly chipped, and 
it was with considerable difficulty that I succeeded in decipher- 
ing the inscription, and that wvith the help of a powerful 
magnifying glass. 

After what had befallen the said two mural tablets, I 
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suspected at the time that other tablets on the walls of the 
Chapel might have been similarly summarily dealt with by vandal 
haiids and I have since found that my grave suspicions and 
misgivings were not at all unfounded, for to my horror I find in 
Blunt’s Christian Tombs and Monuments in the United Pro- 
vinces” the following ominous lines at page 38 : — 

‘‘All the Armenian inscriptions (save that of Khwaja 
Mortenepas) were on the walls and are now hidden behind 
a veil of whitewash from which I hope that some day 
they will be rescued.” 

I have since this terrible disclosure requested the Archaeolo- 
gical Department at Agra to remove the plaster on the walls of 
the Mortuary Chapel, and expose to the light of day the 
valuable treasures that may be hidden there, and I venture to 
hope that the worthy custodians of “Ancient Tombs and 
Monuments ” will comply with my humble request and thereby^ 
save from oblivion the valuable landmarks of my countryman 
in the once glorious capital of the mighty Moguls. Now to the 
bi -lingual inscriptions of which correct copies are given below. 

ARMENIAN, 

I- 1181) Sin«.%U >M'r(^ll 
rUSlyUb irUPSK'DI) .tnh 
‘L,ll8b 'Ull'l,a’ll%b8!lh b U'ilM18 
•Pll'HHib bb UTllVP'i. bS IIB CD bbP 
p'b'L i-uena )b>t: 
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There have been several translations of the Persian inscrip- 
tion since 1876, but none of them has given a correct rendering 
of the original into English as \^ili be seen presently. The 
Armenian inscription is being translated here for the first time 
and is as follows : — 

'Mn this tomb rested the pilgrim Martyrose son of 
Pheerbashi of Julfa. Died at the city of Agra and gave 
his goods to God for his soul. 1060 of the Armenian era.*' 

There could not have been any slab over the grave of the 
Armenian Martyrose as the Archaeological Department have 
recentl}^ placed a white marble slab on the grave with the 
following inscription which is likewise a translation though not 
a correct one, of the Persian inscription at the foot of the grave ; 
it runs thus : — 

Here lies holy Khwaja Mortenepus Armenian who was a 
professed disciple of Christus and who was a righteous 
man whatever he had he gave in charity to the poor in 
token of hdelity to his adored master. In the year One 
Thousand, Sis Hundred and Eleven from the birth of 
Christ.’* 

First and foremost the name of the deceased which is the 
most essential part of the epitaph has been wrongly translated, 
for instead of the Persian Martinus, *; the Latin for Martin or 
Martyrose, the erudite translators have got— I cannot understand 
how or from where — the Jaw-breaking name Mortenepus” which 
is certainly not an Armenian name. Then again, the word 
‘‘ Moqdesi ” which in Armenian means a pilgrim (one who 

has visited the Holy Sepulchre at Jerusalem) has been wrongly 
translated as '‘Moqaddasi” meaning a holy man, ” and in 
the same arbitrary way the Persian Word Gholam ” (a 
slave) has been wrongly translated as a disciple.” What a 
faithful translation ! As there are several glaring inaccuracies 
in thes aid translation, I shall therefore give a correct rendering 
of the original Persian inscription : — 

Here lies interred the Armenian Khw^aja Martinus the 
pilgrim, who called himself the slave of Christus, and as he 
was of a charitable disposition whatever he possessed he 
gave in charity to the poor as a gift to that Master. 
One Thousand Six Hundred and Eleven from the birth 
Jesus.” 

Now a person who humbly called himself the slave of 
Christus ” Armenian for Christ, would turn in 

his grave If he were called a holy man, *’ so that the worthy 
translators have done a great injustice to his memory by call- 
ing him holy.** I would in this connection humbly suggest to 
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the Agra Archaeological Department to remove the misleading 
ihscription on the present marble slab replacing it by another 
with the correct translation of both the Armenian and Persian 
inseriptions as given above by me. 

No^v let ns see who this pious and charitable Armenian 
merchant wa^s and where he came from My good and learned 
friend Father H Hosten, S.J., of St. Joseph’s College, Darji- 
ling, has published in his interesting account of Mirza Zul- 
Qurnain (an Armenian Grandee at the court of Akbar, Jahangir 
and Shah Jahan) the following letter written from Agra in 1612 
which throws a flood of light on the subject of this article. 
Father Joao de Velasco, S.J., writing his Annual Letter ” from 
Agra on the 25th day of December, 1612, says : — 

'‘The King granted us for burying the Christians a con- 
venient and ample ground, whither the remains of the 
Christians were transported amid solemn prayer on the 2nd 
of November (All Souls’ Day) ; the presents offered by the 
Christians for the dead were distributed among the poor, 
whether of the faithful or of the Pagans : whatever remained 
was carried to the Jail to comfort the prisoners which act 
of charity astonished and edified the Moors not a little. 
Latel}’- this place was adorned with a chapel (templum) 
erected with the alms of a pious Armenian, who free from 
the bonds of wedlock after the death of his wife, went to 
Rome and Jerusalem on a pilgrimage to the holy places of 
our Redemption. From there he went b^ck to his country 
{pairia) and bestow^ed on the two sons left him after Ms 
wife’s death whatever they had a right to, after which he 
devoted himself so wholly to God that he called 
the Lord Jesus’ Slave (mcmcipiolum) and did not allow 
others to call him by any other name. However, he 
travelled divers countries as a merchant buying and selling 
goods and making profits amounting to many thousands of 
gold pieces {aurei—Gold Mohurs). But all his gains he 
gave away to the poor or spent in other works of piety and 
charity and that so faithfully that he was loth to subtract 
anything for his own sustenance, for he would say repeatedly 
that these goods were no longer his but the Lord Jesus’ to 
whom he had consecrated himself. Once after a very long 
time, five thousand gold pieces were adjudged him at 
last in a law suit, when, to the Judges wonder, he 
presently distributed among the needy the moiiey he had 
received ; he ransomed very many captives from his own 
purse, relieved many in their wants, gave dowries to poor 
women of good character and thus like the Lord Jesus’ 
very faithful servant, he spent his goods and his life. 
Doubtless, he deserved to enter into the joy of his Lord. 
He w’as buried in the Chapel {in temple) he had built and 
he asked Father Xavier to write over his tomb: Here 
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lies Martin (Martiniis) the slave of the Lord Jesns.’ This 
was done and after his death all that remained of his goods 
was parti 3 ^ spent in building and adorning the Chapel, as 
he had ordered, parti}" given to the poor whom he had 
appointed heirs to his property/' 

The above testimony from the pen of a good Jesuit Father, 
who evidently knew' the pious Armenian personally, is eloc|uent 
proof of the goodness of m 3 " noble countryman. 

My good Jesuit friend, Father Hosten, who brought to light 
the above highly interesting letter and to whom I personally am 
ver}^ grateful for the valuable discovery, comments on it as 
follows 

'Ms it not pathetic that the inscription on that good 
man's grave should have been so long a puzzle to anti- 
quarians or that his good deeds should be made public again 
after an oblivion of three centuries ? The inscriptions on 
his tomb, both in Armenian and Persian, are near the right 
hand recess of the octagonal Chapel as one enters. These 
lines, the oldest in the cemeter'}", will have been read at times 
with incredulity, as a piece of vain boasting. How modest 
an expression the}" are of great realities and of the grati- 
tude of the poor.” 

The Histor}" of this old Armenian Cemetery at Agra has 
yet to be written as there are in the present day, despite the 
ravages of time and ^ the elements, about 120 graves with 
Armenian inscriptions "still to be seen in that cemetery, many 
of them of historical value, dating back from the early part of 
the 17th century down to the middle of the last centur}". 
Armenians from all parts of the East, with several priests lie 
buried there. There are amongst them eminent merchants, 
skilled artisans, brave soldiers and military officers, all wdth a 
history, and it clearl}?” shows that the Armenian colony at Agra 
must have been a prosperous one in the palmy days of the 
Mogul Empire. For a fuller account of the early Armenian 
settlers in this country, see the " History of the Armenians in 
India ” by the writer of these lines. 




ly. The Rig* Veda— A Note on the Arrangement of the 

Books* 

By G. B, Kaye. 

It has long been recognised that the arrangement of the 
books of the Rig Veda is based upon some arithmetical 
principle, which, however, has not yet been formulated. 

The Rig Veda consists of ten mandalas (cycles), or 
'books’ as they are generally called. Books ii to vii are, 
more or less, homogeneous in character while books i, viii, ix 
and X differ considerably from the others in arrangement. In 
books ii to vii the order is that of the deities, and the hymns 
for each deity are arranged according to their length. 
According to tradition each of these books was the work of a 
particular family of Rishis and hence they are termed the 
‘family books.’ Book viii is also a ‘ family'book • but differs 
from the others in not being arranged in the orders of the 
deities. Books i, ix and xare not completely arranged on any 
of these bases, while book ix is differentiated from all the 
others by having ail its hymns addressed to one deity, 8oma. 

The ten books contain 1,017 hymns distributed as 
follows • 


i ii iii iv v vi vii viii ix x 

191 43 02 ■ 58 87 75 104 92 . 114 191 


The fact that the numbers of hymns in the first and last 
books are the same has, of course, been noticed, but it should 
also be noted that the sum of the hymns in books v and vii 
(87 + 104) is also 191, and further that the other books arrange 
themselves into two distinct groups. There are thus throe 
distinct groups which are exhibited in the following table : — 


! i ! 

_i__ 

ii 

iii 

1 

iv 1 

i 

V 

vi 

vii 

viii 

ix 

X 

1 Totals. . 1 

' i 
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The diagram below perhaps exhibits the grouping more 
distinctly. It is, at any rate, interesting and suggestive. 



The parallelism between the lines -B. and J-g, A;^ 
cannot be accidental. Neither can the facts that P (the mean 
between Bg and Bg) has exactly half the value (7, or , and 
that ^3 is the exact mean of ig and Aj^ be accidental. The 
positions of Bg and should also be noted. 

Of the individual books we note the following peculiarities : 
Each of the ‘ family books ’ is divided into two or more main 
groups and finishes up with what may be termed a tail-end 
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group.^ The main groups are in descending order of the 
lengths of the hymns but generally the tail-end of each group 
is on the rising gradient, and also in all cases but one the last 
hymn of a book is longer than the penultimate hymn. (See 
the sample diagram of book vii below.) In the main groups 



there are exceptions to the tail-end rule, but for the ends of 
the books themselves the only exception is book ii, and the 
last two hymns of this are well known to be peculiarly 
placed. 


1 The last group of book iii consists of five hymns only ami seems 
to have been curtailed for some reason or other. 





PROCEEDINGS OF THE EIGHTH INDIAN 
SCIENCE CONGRESS. 

The Eighth Annual Meeting of the Indian Science Oong- 
ress was held in Calcutta from January 31st till February f>th. 
1921. After the Patron, His Excellency the Rt. Honourable 
the Earl of Ronaldshay, G.C.I.E,, Governor of Bengal, had 
opened the proceedings in a short speech, the President, Sir 
Eajendra Nath Mukerjee, Kt., C.I.E.; delivered his address. 

Presidential Address. 

My first dut}?" is to express my gratification at the honour 
you have done me in electing me your President for this session 
of the Congress. The mere fact of your electing me, a non'Seien- 
tific man, to preside is a sufficient indication that you do not 
expect me to deal with purely scientific subjects or to express 
myself in the language of the scientist. It is nevertheless 
w’ith some diffidence that I address this assembl^^ of scientific 
men to-day. Science has been described as organised knowledge. 
The classification of facts, the recognition of their sequence 
and relative significance is the function of science. But science 
has to do with everything to which its method can be applied 
and I shall content myself by saying only a few words from 
the standpoint of a spectator, who watches the result of the 
work of this Congress and its application for the benefit of 
mankind. The progressive economic development of civilised 
nations is attributable to the perpetual and ever-increasing 
growth of man’s power over nature, hy the help of scientific 
investigation. The numerous discoveries that are being made 
daily liave only been sufficient to reveal that our knowledge 
of the properties and laws of physical science is still in its in- 
fancy. But it is advancing more rapidly and in a greater num- 
ber of directions than in any previous generation, and the know- 
ledge derived therefrom is being rapidly converted by practical 
ingenuity into physical ene^g\^ It is evident therefore that 
the industrial progress of the world is dependent upon the 
union of science and industry and upon the co-operation of 
the different branches of science with each other. The present 
generation is being compelled to recognise the urgent demand 
of the N\orking classes for greater leisure and for a higher 
standard of living, a demand which can only be met by an in- 
creased command over the powers of nature ; and this can 
only be obtained through increased knowledge. Being myself 
a mere industrialist, I must naturally allude to your close rela- 
tions with os and gratefully acknowledge the benefits w’hicli 
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we derive from such a of scientific men as that of this 
Congress, for the development of industries. 

This Congress, during its short life of seven years, has 
already firmly established itself in the confidence of scientists 
and the general public and has undoubtedly given a great impe- 
tus to the promotion of scientific discoveries and their appli- 
cation for the development of industry. 

In the past, business men were inclined to disregard the 
usefulness of science as applied to industry or accepted its 
benefits without being conscious of their source ; but they are 
now fii'mly convinced that science is an invaluable aid to the 
development and advancement of industry, and that the dis- 
semination of scientific knowlege with its experiments and dis- 
coveries is an essential condition of industrial progress. They 
are, moreover, fully alive to the fact that applied science is 
nothing but application of pure science to a particular problem, 
the solution of which some manufacturer has found necessary 
in order to improve, if not indeed in some cases to save his 
business. The improvement in manufacturing processes can 
only be achieved by the application of science and the pros- 
perity of any industry is based on this fundamental truth. It 
has been truly said that the foundation of industrial advance 
was laid by workers in pure science for the most part ignorant of 
its utility and caring little about it. 

It has now been generally recognised by every business 
man that scientific research is an absolutely necessary condition 
of industrial advancement. The progress of Indian industry 
in particular, owing to our lack of scientific knowledge of its 
raw materials and special problems is inseparably bound up 
with the progress of science, research and discovery. We must 
recognise that science is our best friend, a working partner 
always willing to work for a bare subsistence to increase our 
profit. Scientists are sometimes looked on by business men as 
rather impracticable individuals ; hut it seems to me that the 
latter do not make sufficient allowance for the ideals and 
methods of scientists. Scientists and poets alike are inspired 
by their need for self-expression rather than the hope of making 
money. Neither of them can hope to succeed without originalit^y 
and inspiration, and both have, each in their separate waj^s, 
laid the human race under a deep obligation. I would ask my 
fellow -workers in the field of industry to recognise the value of 
scientific workers, both by liberality towards the individual, and 
towards the cause of science^ 

If India is to advance commercially and also economically, 
she must spend money on scientific investigation. After the 
lesson the Government of India has had during the war, there 
is no doubt that more attention will be paid to and more money 
spent on the encouragement of scientific methods in our indus- 
tries. The scientific investigator should be provided with 
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means and facilities necessary for the ]Droper pursuit of his work. 

If scientific research is to yield the maximum benefit to industry, 
research students must live in close touch with industrial con- 
ditions. The gap between the laboratory and the shop must be 
bridged. 

Apart from the practical help and encouragement given by i 

Government I think it is part of the duty of all commercial and 
indu 3 trial concerns which benefit, directly or indirectly, from 
scientific research, to set aside a portion of their enhanced profits 
for the purpose of contributing to scientific associations like this 
to enable its members to extend their work and devote more ; 

time to further discoveries. S 

This Congress has charged itself with the function of 
bringing together from year to j^ear in a convenient form the 
results of the researches and discoveries of those who are 
engaged in the different branches of science. These have been 
collected and reproduced in the annual proceedings of the Cong • 
ress. It is not only most important but essential for the benefit 
of the whole of India that these discoveries, made by different | 

scientists in different fields of work, should be brought to the ! 

notice of every one likely to be interested. Sufficient funds 
should, therefore, be in the hands of your Committee to enable 
it to make its work known to the public, so that any one w^ho 
takes an interest in a particular subject may readily obtain infor- 
mation. The objects of the Congress should be the advertise- 
ment of its activities to the non-scientist ; the exchange of infor- 
mation between scientists, and the encouragement of them in 
their several activities. Make clear to the industrialist and to 
Government the practical benefit you are conferring on them 
and on the country generally, and they will give you their 
money and their support. Show the intelligent public that 
practical work is going on, in which their interest, though often 
indirect, is always considerable; make them realise what the 
spirit of science means, and familiarise them with scientific 
methods ; it will be good for their minds, and will educate 
public opinion in a direction helpful to the cause you all 
have at heart. 

It has been aptly said that science has its hand on the 
lever controlling the major x>kysical facts of our existence. 

The war has shown us the way, and we now see before us a 

new prospect of unlimited possibilities of developments. The ; 

importance of the skilled chemist has been abundantly shown 

by the war wffiich has proved beyond doubt that the best assets 

of a country are its scientific investigators and inventors, and | 

that wars are won not only by the strength and number of the | 

armies engaged but in the laboratory and the factory. 1 

We owe to the achievements of science all the benefits and 
most of the comforts of modern civilisation, but it is a strange 
fact that great honour or profit are seldom the rewards of a | 


I XXX Proceedings of the Asiatic Soc, of Bem/al: [N.S., XVII, 

life devoted to science. Generally speaking our best scientific 
men work on a mere pittance, for the love of their work, 
but however beneficial their results may be, they usually die 
poor and unrecognised by Government and the general public. 
Caring little for fame and less for wealth, they work for the 
achievement of results whicli when accomplished seem to be 
the only reward they care or hope for and the.y covet nothing 
else. Scientific enquiry is noble in itself and is its own reward. 
Nevertheless if science is to be of practical use to the world, 
scientific investigators should be duly encouraged and honoured 
and not left to starve. The prospects of India are unlimited 
if its unfathomable resources be developed by discoveries made 
;by;'ScientifiC' research.- ■ 

There are signs that the application of science to produc- 
tive industry is daily increasing in India, but we require more 
scientific men and industrial chemists, and this Congress can 
at this opportune moment give an impetus to the policy by 
which this want can be met. 

We are grateful to Lord Chelmsford’s Government for the 
active interest it has taken in establishing research institutes; 
both Imperial and Provincial, the investigations and results of 
which will be available to the industries concerned. Of course, 
these institutes do not imply any disregard of the interests of 
pure science which will always attract independent workers, 
rntil a sufficient foundation of pure science has been success- 
fully laid, there can be no applied science. Eeal progress 
comes from the pursuit of knowledge for its own sake. Not 
infrequently a research wffiioh has been undertaken in the inte- 
rest of pure science has proved to be of the greatest value 
to industry and the difference between pure and an applied 
science is stated as merely one of intention. 

Apart from the vast mineral resources of the countiy lying 
undeveloped, the agricultural possibilities in the country are 
capable of vast development; but the people have not yet 
been educated up to taking full advantage of scientific methods 
of cultivation. The world is in need of more food and move 
raw materials for industries. The prospects of increased agri- 
cuiturai production are almost unlimited. The possibilities of 
improvement by scientific cross-breeding on Mendelian lines- 
have been fully shown, but little has yet been done, I believe, 
to study the way in which, and the reasons for which, plants 
produce the valuable products for which we cultivate them, 
though much has been done to facilitate the study of the growth 
of plants by the researches of my distinguished friend, Sir 
J. C. Bose, E.E.S, The work along a combination of such lines 
as these, though it may taken long time, offers almost unlimited 
possibilities. The publication and distribution of the papers 
read in this Congress on this subject should be undertaken free 
of all cost. This Science Congress is a co-operative organisa- 
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tioii— a process of cumulative effort in scientific advance, and 
I may be permitted to repeat that it should be the distinct 
function of this Congress to disseminate at a nominal price the 
useful and valuable informative papers which are read and 
discussed by the members relating to scientific research and 
discoveries, and I am confident that if this Congress takes such 
a step, funds will be forthcoming both from Imperial and Pro- 
vincial Governments and from commercial concerns as well. 

The metallurgical industries, the making of machlneiy of 
every kind, the engineering, the electrical and the chemical 
industries, the making of high class textiles, glass, porcelain, 
optical and surgical instruments and scientific agriculture are 
activities wdiich cannot be carried on without the Mghest scien- 
tific and technical skill, and the members of this Congress are 
deserving of the gratitude of the commercial community for 
their work. Nor is the health of the w’orkers the least impor- 
tant factor in the industrial success of a country. The com- 
mercial and industrial people of Bengal are thankful to H.E. 
Lord Ronaldshay for the keen interest taken by him in the 
improvement of the health of the working classes. I venture 
to suggest that the Congress should direct its attention to the 
application of the sciences of physiology and psychology for 
the study of the individual worker in all his relations to in- 
dustry — mental, moral and physical — for the benefit of Indian 
industi'ies. 

Gentlemen, in closing, let me refer once more to the compli- 
ment you have paid me as an industrialist in inviting me to 
•preside over this session of the Congress; but I see in ^^our 
action much more than a mere compliment to industry. I 
regard it as a recognition on the part of men of science of the 
indissoluble bond which must exist between industry and 
science. Science is stretching out a hand to industry, and it 
is for industry to appreciate the common need and to respond 
to the advances of science without stint or question. This 
alliance of the ideal and abstract, with the practical and material 
activities of the human mind, is not only a necessary condition of 
progress, but 'improves the mental outlook of every person who 
is affected by such a movement. Let us look forward, therefore, 
to a future in which the scientist, the industrialist and the ad- 
ministrator with a just appreciation, each of his own ressponsi- 
bilities and of the great possibilities which lie in the work of 
the other, will move towards a common goal, the utmost pos- 
sible command of mankind over the forces of nature, to be 
used for the general betterment and greater happiness of 
mankind. 

Gentlemen, I will not take up more of your time. But 
allow me to thank .you once more for electing me your Presi- 
dent and for your indulgent and patient hearing of my ad- 
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Section of Agriculture. 

PresiderU MiLnxoAH, Esq., M.A., B-Sc. 

Presidential Address, 

A review of the world's progress in agriculture during the 
last forty years reveals an immense and ever-increasing amount 
of scientific work on matters concerning that industry. Du- 
ring that period great strides have been made in soil chemistry 
and biology. Much light has been thrown on plant physiology 
and on the functions of that group of substances usually termed 
plant food. Modern plant breeding has developed, animal nutri- 
tion has been the subject of numerous exhaustive investigations 
and great progress has been made in the study of milk products. 
From the point of view of practical farming, we find that most 
improvement has been effected during the period in the breed- 
ing, feeding and treatment of stock, in dairying and in plant 
breeding and in the treatment of pastures, and there is no 
doubt that along these lines (with the exception of the breed- 
ing of live stock) improvement has been the direct outcome of 
scientific work. The study of soils and plant physiology has, 
on the other hand, led to little change in actual cultivation 
practice. In the West tillage remains much where it stood. 
Before our day crops were grown in rows and intercultivated, 
ploughs and cultivators were much the same as they are now, 
and the value of manuring was thoroughly recognized. Stagna- 
tion probably arose from the fact that science had little of 
value to suggest along the lines imposed by existing conditions. 
Pending some marked improvement in power or implements, 
sufficient to permit of considerable variations in practice, these 
restrictions appeared likely to remain. Europe is, however, 
now on the threshold of very great possibilities through the 
development of the agricultural motor tractor through which it 
will now be possible to plough the subsoil to a greater depth, and 
to cultivate and sow under conditions more nearly approaching 
the optimum (hitherto impossible in unfavourable seasons) and 
to time operations so as to ensure the minimum loss of soluble 
plant food. It may even be possible to vary considerably the 
cultivation of the lea break, a matter which up till now has 
presented almost insuperable obstacles. Any one who has ex- 
perience of agriculture in Europe can thus^ see immense pos- 
sibilities owing to this sudden access of power by which a man 
is able to control three or four times the amount hitherto pos- 
sible. Whether science will be able to assist materially the 
Western farmer in making the most of the new conditions re- 
mains to be seen, but it requires little imagination to see a 
useful field for properly oi^anised investigation. 

To those who have followed developments in India, it 
would seem that the introduction of new implements should 
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similarly improve the prospects of a change in agricultural 
practice. When it is considered that, until a few years ago, 
practically the only implements to be found on the alluvial 
tract of Northern India were the plough and the levelling beam, 
while to-day the more important of Western implements, made 
lighter and most suitable for draught by Indian cattle, have 
been introduced with growing success into many parts of the 
counti\y, it would be a strange thing if all this did not signify, 
in some way or other, a possibility of greater variation in tillage 
operations. Although the undoubted success hitherto met 
with in improving crop production in the country by improved 
tillage may be said to be due more to a greater efficiency of the 
existing methods of cultivation than to a change in the methods 
themselves, still there is no doubt whatever that through improv- 
ing farm implements a greater control over the soil has been at- 
tained, and, consequently, a greater possibility of approaching 
more nearly to optimum conditions for crop growing. For 
example, the furrow turning plough has given a vastly increased 
])ower of turning surface organic matter ino the soil. The 
possession of fi eld cultivators means the possibility of a more 
thorough soil preparation. Drill cultivators and harrows, the 
use of both of which amongst growing crops is increasing and 
giving good results, permit of a greater control of soil moisture 
and of the concentration of the soluble plant food, particularly 
nitrates, at depths more suitable to the plant. By the use of 
rollers and soil compressers a more rapid rise, and concentration 
of soluble plant food at higher levels is made possible. Finally 
the advent of the ridging plough means, amongst other things, 
the possibility of applying smaller quantities of irrigation water 
per acre and of improving its distribution. 

Thus a combination of implements, likely to give us a 
much greater control over tillage and irrigation, has been in- 
troduced into the country and opens a new field of usefulness 
for agricultural investigation, new in the sense that there is now 
a possibility of applying some of the more recent work done 
with regard to soil chemistry and physics, soil bacteriology and 
plant ph37siology to practical agriculture. For example, it is 
obvious that, in order to reap the advantages gained by the in- 
troduction of new implements, we should be put in possession 
of abetter knowledge of optimum soil conditions for crops both 
before planting and during their growth and should have more 
information about the movement of soil moisture in various 
classes of soil under varying conditions. Closely connected 
with this subject is the question of manures and their applica- 
tion. At present we are hopelessly in the dark with regard 
to the quantitative side of manuring and to some extent as to 
the best times of application although it is certain that manures 
are used in a most uneconomical way. It is probably largely be- 
cause of this that the value of soluble artificial manures has 
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not been more generally recognised and it is significant that 
the best results have been obtained by the use of comparati- 
vely slow acting manures such as bonemeal and oil cakes which 
are applied in greater quantities than the more expensive soluble 
fertilizers. Is this not largely due to the present ignorance re- 
garding time, quantity and location, coupled, possib^v, with the 
difficulties hitherto met with in administering the dose at the 
proper moment and in the correct place ? For a man to attempt 
to control distribution of a soluble manure, armed uith nothing 
else but a plough and a levelling beam, is probably asking too 
much ; but the day for this is over and it is now possible to apply 
manure and concentrate it at a much greater range of depth 
than was possible before. 

It will readily be admitted that in all investigations affect- 
ing new operations a careful check should be kept on the results 
of these on soil fertility. The worst thing that can be done is 
to encourage the cultivator to improve his present outturn at 
the expense of posterity. For example, the question of tlie 
maintenance, if possible, of the organic matter in the soil is one 
of very great importance. Although it is quite possible to ima- 
gine that the effect of a more intensive cultivation might lead 
to a depletion of organic matter, it is equally possible that ways 
and means will be discovered not only for maintaining it at its 
present level but also for increasing it in the ordinary course ot 
cultivation. 

The view expressed that well directed investigation into 
optimum conditions for the growth of the various crops coupled 
with a knowledge of what is actually happening in the soil will 
lead to great improvement in agricultural practice is not mere 
optimism but the result of a somewhat extensive acquaintance 
of agriculture in the East and in the West. I should like to 
point out a few examples, which come to my mind of work which 
would foe almost certain of a successful issue in India. I have 
above, for want of a better term, Uvsed the expression optimum 
conditions by which I mean those conditions which are most 
suitable for the growth of plants. As an example of the 
occurrence of such conditions in nature, we may refer to what- 
are usually called in official statistics bumper” crops. These 
crops exceed by large amounts what we call normal” crops or 
crops produced under generally favourable but not optimum” 
conditions. Their occurrence, of course, is rare but occasionally 
you get good examples. They had such a crop of wheat iii cer- 
' tain parts of the Punjab last year. At the Lyalipur Agricul- 
tural Station, for example, a wheat crop was harvested which 
exceeded a normal or fairly good crop by about 50 per cent. The 
occurrence of such a crop show, of course, the absence of un- 
favourable conditions, but, at the same time suggests a combi- 
nation of favourable circumstances before and during the growth 
of crops. The conditions whatever they were, must have been 
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meteorological, combined with a fortuitously favourable timing 
of the irrigation. Now if we only know exactly what these 
favourable conditions were, might we not so control our opera- 
tions of watering, draining, cultivating and manuring as to make 
the normal approximate the present bumper ? And the same 
applies to many other crops. Take cotton for example. The 
advent of the ridging plough tends to a much better control of 
irrigation water and ought to help us to regulate to some extent 
at least the position of the soluble plant food in the soil, rur- 
tlier, one of the chief problems with regard to cotton growing 
is to prevent the plants from shedding their bolls prematurely. 
Under a properly regulated irrigation system this should be 
quite possible but a way out has. not yet been found, owing 
probably to the non -utilisation of our present means of control. 

With reference to the possibility of the use of manures in 
directions hitherto unthought of, I should like to point out an 
instance witnessed by myself near Dacca on the extraordinary 
-effect of a small dose of bonemeai on a paddy crop. It was in 
the year 1918 in which, as you probably remember, the monsoon 
■ceased early, and a magnificent looking rice crop throughout 
Bengal turned out about 30 per cent short of normal owing to 
drought. Just outside Dacca amidst a large stretch of the 
higher transplanted paddy land, the crop on which was dried 
up and prematurely ripened, were to be seen a few fields which 
had been manured with bonemeai, fresh, un withered, and pro- 
perly ripened, giving every appearance of having been irrigated, 
although no irrigation had been applied, nor, indeed was such 
possible. There was a genuine result, nothing accidental about 
it, demonstrating some great principle -of immense potential 
value to the country. The whole thing was very striking and 
suggestive, and, it is hoped, will yet lead to results apart from 
the more immediate conclusion that, under certain conditions 
proper manuring in years of drought may save the crop. 

To revert, the improvement in the equipment of the ryot 
in tillage implements coupled with a knowledge of how to use 
these to the best advantage, and with a judicious use of 
manures — probably in small quantities given at the psychologi- 
cal moment — will render it possible to make a considerable 
advance on present practices and to increase crop outturn 
appreciably. That the best results, however, will not be ob- 
tained empirically will be at once conceded when it is considered 
that improvement will bo mainly in the correct timing of 
operations. Moreover, investigations carried out in the usual 
agricultural fashion, i. e. by plot experiment alone, cannot be 
expected to give the desired results. The more detailed know- 
ledge that we now require regarding soil conditions can only 
be revealed by work in the laboratory. The agriculturist is 
hopelessly handicapped iu investigations of this nature unless 
laboratoiy assistancje is at hand. Again, the optimum condi- 
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tioiis for crops will require to be worked out from the botani- 
cal standpoint and will also require work of a specialized 
character. Further, it is necessary that the work should take 
the form of a more or less concentrated investigation of parti- 
cular subjects, research work, as a rule, being not immediately 
applicable to practice. Success is thus most likely to follow 
joint investigations in particular directions. What these should 
be depends on circumstances. A form of concentrated investi- 
gation which has already produced results of benefit to planters 
and could, doubtless,’ be vastly improved may here be men- 
tioned, viz. specialization in crops. Different crops or, at 
any rate, different groups of crops require different soil condi- 
tions, different timings, etc , and a thorough investigation of 
optimum conditions for each crop or group of crops, combined 
with a local knowledge of the behaviour of the soil under 
varying meteorological conditions would enable the agricul- 
tiu^^ist to work out a rational system of agriculture based on 
a full knowledge of what his crops require and how far these 
requirements are being met. 

At any rate it must be conceded that in addition to an 
adequate provision for research, which must be uncont^-olled and 
unfettered, a special organization of investigation is called for 
in order to make the most of the large amount of work which 
has already been done in India and elsewhere with regard to 
soils and crops; to fill up the gaps in our knowledge, and to 
connect up the whole with practical agriculture ; and further 
that such investigations should not be in the form of isolated 
and unconnected pieces of work but should be concentrated, 
with the object of a more or less immediate application of the 
results. 

The plant Carica Papaya and its enzyme . — By P. B. 

Sanyal. 

Introduction : — Systematic cultivation o£ Papaya plant in India for 
industrial purpose has not yet received much attention. The proteolytic 
property of its milky juice has led many to investigate its nature in 
detail but the literature is rather numerous and sometimes contradictory. 
The writer is thus prompted to study the cultivation of the plant, the 
quality of the fruit produced at Pusa and to discuss the commercial pros- 
pect of the papain industry in this country. The subject is divided into 
three parts, viz: — (1) Agricultural, (2) Bio-chemieal and (3) Commercial 
aspects. 

Agricultural Aspect , — The history, various uses, details of cultiva- 
tion, asexual propagation and breeding of the plant are dealt with in the 
paper. In this connection it may be interesting to mention that the 
plant has been found to change its sex on many occasions on cutting off 
its head. ' 

Bio^chemical Aspect , — From the general composition of the fruit and 
the change on its ripening it seems that it obtains its sugar by transloca- 
tion from the trunk of the tree. The preparation of the crude papain 
consists in rapidly drying the milky juice, while for refined product the 
latter is precipitated with rectified spirit and washed with ether. The 
products are standardized for valuation. Composition of a sample of 
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papain prepared at Pusa, its digestive value and the conditions under 
which the maximum activity of the enzyme could be obtained are dealt 
with in three statements. 

Commercial .d^peci.—Prom the export figures of Ceylon of 1911-13 
and that of Montserrate 1916-17 it appears that there is already a good 
market for genuine papain and the demand is on the increase. Commer 
cial papain is sold in Ceylon @ Bs. 5 to Bs. 7 per pound and the purified 
product @ Bs. 9. From the yield of papain per tree, number of trees 
per acre grown, cultivation charges, etc., the net profit is calculated to 
be Bs. 1 ,000 per acre. The activity numbers of papain produced in 
Ceylon, Mexico, the Philippines, etc., and also of that prepared at Pusa 
are compared. Some recipes of the commercial preparations, viz. 
Vinum papayotin, papain tablets, elixir of papain, eczema cure, etc., and 
also other probable utility of the fruit are stated. Some household reci- 
pes for the xitilisation of papaya fruit are also mentioned at the end. 

A preliminary note on the increase of srape yield.— 

S. H. Prayag. 

In order to increase the yield of grapes, the methods adopted in 
Ganeshkhind Botanical Garden, Kirkee, from 1913, may be divided under 
the following heads : — 

(i) Training methods, (ii) Stydy of the pollen, (iii) Influence of 
stock as affecting the yield, (iv) Manurial treatment. 

1 . Training methods. — Besides the usual method of training the 
grape, viz. the Single Stake system (in which each grape plant is trained 
to a single Pangara plant), other methods of training were adopted. 
Thesa were: (a) Umbrella; (b) Over-head; (c) Kniffin; (d) Junnar. 
The merits or otherwise of the methods can be summarised as follows:— 

(i) The Umbrella system has so far been found to give better yield 

than others. It remains yet to be seen how far this system 
could be adopted on field scale. 

(ii) In the year 1919-20, the Over-head system has given three 

times as much yield per plant as that on Single stake in the 
variety Fakadi, the amount of space occupied being the 
same in each case. 

(iii) The Junnar system has given a better yield than the single 

Stake system, but entails a good deal of manual labour. 

2. Study of tJie pollen. — In the Ganeshkhind Botanical Garden, 
Ivirkee, some varieties were found to have clusters with the berries not 
so closely packed as the Bhokri. Examination of the pollen grains of 
the flowers of such varieties did not reveal the characteristics noticed in 
the flowers of sterile varieties of America. 

The trials of Binging the canes before or after the formation of 
leaves have so far failed to give good results in the case of the variety 
Pandbari-Sahebi. 

3. In the trials at Nasik, Fakadi on Bhokri stock has given 2 lbs. 
more yield per plant than Fakadi on its own roots. 

4. Manurial treatment,-^ Amongst the manures tried, a combina- 
tion of Fish and Sulphate of Potash has given favourable results. 

Relation between the indiean content of Java indigo 
{indigofera arrecia) and the kinds of nitrogenous ma- 
nured — By N. V. JosHi. 

Pot culture experiments on manuring of Indigo have been carried 
out in order to ascertain the effect ot the nitrogenous manures and in- 
oculation of different nodule organisms on the indican content of the leaf. 
For this purpose Indigo has been grown under controlled conditions in 
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sterile sand as also in. Pnsa soil. The conclusions drawn from tliese ex- 
periments may be summarised as follows : — 

Addition of nitrates gives the largest increase in the percentage of 
indican in the indigo leaf. 

The increase in indican content ismuchiess in all other treatments, 
vi?:. the addition of ammonia, sterile plant extract and the inoculations 
with different nodule organisms. All these treatments, however, have a 
tendency to increase the leaf growth, sometimes to such an extent as to 
compensate for the lower percentage of indican. 

Addition of cowdung and cowdung plus straw gives a poor growth 
of indigo plants 2 -s well as low percentage of indican. in tlie leaf in the 
first cutting, showing that the Nitrogen in these eases is not immediately 
available for assimilation by the plants. 

In the Tchunti crop addition of cowdung plus straw shows remarkable 
increase in leaf growth accompanied by low percentage of indican which 
effect is similar to that of the addition of ammonia or inoculation of 
nodule organisms. 

A note on the variation in the composition of milk of 
individual buffaloes. — By D. L. Sahaseabuddhe. 

The Colostrum or the first milk is very rich in all the constituents, 
but it is especially so in albumin which is nearly ten times as much as in 
normal milk. In all the constituents except albumin the milk becomes 
normal in four days while the albumin takes about six days to eome down 
to its normal proportion. t 

During the rest of the lactation period the solids not fat are fairly 
constant but fat regularly increases up to the end. Total proteids and 
case in increase slightly with the advance of the lactation period but the 
albumin, once it becomes normal, remains so to the end. 

A note on the changes produced in heated soils . — By 
T). L. Sahasbabtjdbhe. 

The general effect of heating on the physical condition of tiie soil is 
to make it less sticky. By heating the soilits inorganic as well as organic 
substances become more soluble. The catalytic power of the soil decreases 
by heating. The rate of oxygen absorption in the soil is increased by 
heating. If any protozoa are present in the soil they are destroyed. 
Growth of the bacterial life is encouraged and a beneficial effect is pro- 
duced on the growth of rice seedlings. 

A study of the chemical changes during the process of the 
ripening of the Mango fruit. —iJy V. G. Patwardhax. 

Harvesting and Ripening .— the fruits begin to fall naturally 
from the tree which are known as ** Pad*^ fruits the picking of mangoes 
for ripening is done. 

The procsess of artificial ripening is a very simple one consisting 
chiefly of keeping the mangoes in a dark place, not much ventilated, 
piled in a heap (known as Adki) in alternate layers of hay and green 
picked mangoes for a period of about eight days. 

The temperature that is generated during the process of ripening in 
the pile (Adhi) increases regularly as the process continues and goes up to 
about 8 degrees higher than that of the room in which the pile is arranged ; 
Say from 28°C. to 39°C. The temperature above 36®C’. is more or less 
fatal as the rotting increases. 

Acidity which is present in unripe mangoes is reduced during ripen- 
ing enormously as much as by 75 per cent, leaving about 25 per cent of 
the original in the fully riped mangoes. 
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Both reducing and non-reducing are present in the mango 
in aii its stages in very small amount in the unripe stag© but in enormous 
quantities in the riped stage. The amount of reducing sugars is very 
small and moi'e or less remains constant during the process of ripening 
nearly about I to 5 per cent. The amount of non-reducing sugars 
increases rapidly and in a rip© mango it varies from 55 to 65 per ceM as 
calculated on the dry matter of the juice. 

The ‘Murda’ disease of Chillie (Capsicum.)— G. S. 

Kulkarni. 

A very serious disease known as ‘ Murda ’ occurs on the chilli© crop 
in the Bombay Presidency. It appears every year and does considerable 
damage to the crop. The disease begins in the crop at any stag© of its 
growth, on the leaves of young slioots which get twisted and crumpled 
and much reduced in size. Later on the shoots dry up and the plants 
get blighted. 

The divseas© is caused by the same mite which causes the Tambera 
disease of potato. The mite is also known to attack Zinnia plants. 
Like ail other mite diseases it can be easily controlled by sulphur treat- 
ment. The mite belongs to a species of Torsonemedea. 

Conditions influencing the distribution of Grain Smut 
{Sphecelotheca sorghi) of Jowar (Sorghum) in India.'—By 
' G. S. Kulkarni. 

Tlie Grain Siuut (Sphecelotheca sorghi) of jowar {sorghiiin) although 
very eon im on in the Presidencies of Bombay, Madras, Central Provinces, 
and Burma is rare in the Indo-gangetic plains. This rarity, from the 
germination study of the smut spores in the Laboratory, was found to 
depend upon temperature factor. The results of the experiments both in 
pot and field confirm this fact, namely that the temperature is the 
controlling factor in the distribution of the grain smut in India. 

Tlie Chromosome theory of inheritance in relation to 
economic plant breeding.— -By F. R. Parnell. 

^Jeuend sketch of the chromosome theory of inheritance as propounded 
by Mot*gan and others. 

character determiners of /oc^ors are carried in the chromosomes of the 
'jerni ceils. All the hereditary characters of an organism fall into linkage 
groups, one for each chromosome. 

The ebromosomes from each germ cell retain their individuality after 
fertilization and from generation to generation. Thus any two characters 
of the same linkage group that com© from the same parent of a cross 
will show coupling in F. 2 , whereas if they com© from opposite sides they 
will show repulsion. 

A certain amount of crossing over may take place, i.e, interchange 
of segments of chromosomes during pairing in the reduction division, and 
this affects the degree of linkage exhibited. 

The main theory agrees very well with the facts of inheritance as at 
present known and forms a very useful working hypothesis. 

The hearing of this theory on economic plant breeding. 

In dealing with a large number of characters linkage groups may be 
worked out and factors determining economic characters aligned to their 
reApeetiv© groups. Such factors, though of considerable importance. 
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may be difficult of recognition in themselves but, once they are assigned 
to a definite linkage group, they may be traced by means of visible 
characters with which they are linked. This is the old method of using 
correlations but worked on more scientific lines. 

A knowledge of linkage relations frequently determines which plants 
are homozygous for a dominant character. 

In building up desirable types difficulty will be experienced in com- 
bining two factors of the same linkage group from different parents. 
Failing a parent carrying both factors a cro 55 is the only possibility 
of the desired type coming pure. 

Several linkage groups have been worked out in rice, the largest of 
which contains twelve or more factors. 

The composition of the milk of some United Provinces 
cows and buffaloes throughout their period of lactation. 
P. S. MaoMahon, B. M. Gupta and P. C Mukerji. 

The results of over 1,000 analyses of milk from nine cows and nine 
buffaloes taken throughout their period of lactation are tabulated. The 
object of the work was to establish a reliable milk standard for the U.P. 
In the case of individual animals it is shown that very large fluctua- 
tions in composition occur without any appearance of regularity. 

A further series of analyses extending over a year were done on 
mixed herd milk, both of cows and buffaloes, and the effect of seasonal 
change examined. The various empirical formulae employed by analy- 
sis in other countries are tested and their applicability to Indian milk 
discussed. 

Observations on the wilt disease of cotton in the Central 
Provinces, India.— S. L. Ajrekar and D. V. Bal. 

(I) Two strains of a Fusariura sp. have been isolated from wilted 
cotton plants and their causal connections with the wilt disease estab- 
lished in inoculation experiments. 

' ( 2 ) In addition to the ustial Cephalosporium and Fusarium type of 
spores and chlamy do-spores, these two strains produce on culture-media 
sclerotium or perithecium-like bodies which enclose a cavity within a 
pseudo-parenchymatous wall. No kind of spores have, however, been 
observed either in or on these bodies. 

(3) The two strains differ from each other only in one particular, 
the colour of the sclerofcium-like bodies. It is dark blue or bluish green 
in one and whitish or pale-brown in the other. 

(4) The behaviour of the two strains on media designed to ascer- 
tain their response towards the chief manorial constituents P. 2 O 5 , N and 
K. 2 O and towards the plant juices of the susceptible Roseum and the 
resistant Buri varieties of cotton was studied. 

(5) The reputed immunity of the Buri cotton was tested and con- 
firmed. 

( 6 ) An attempt to ascertain if the wilting of the cotton plant was 
due to any toxins secreted by the fungus gave negative results. 

(7) The feasibility of different suggested methods of dealing with 
the disease in the field is discussed in the light of the observations 
recorded. 

A preliminary classification of the wild rices of the Central 
Provinces and Berar.— B?/ S. 0. Roy. 

The economic importance of the study of wild rices is twofold: (i) 
they form an important weed in the rice growing areas of the Central 
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!Proviiic6fe Qnd. often coius© li©avy loss to th© cultivators, (ii) they are & 
frequent spurce of contamination of the cultivated rices through casual 
mixture and natural crossing. 

The varieties commonly met with in the Central Provinces have 
been described and an attempt has been mad© to classify them in order 
to facilitate their recognition in the fields. Characteristic features of the 
wild rices are (i) that they possess red grains inside the spikelets, (ii) 
they develop long stout awns which may be green or red, and lastly (iii) 
they allow their grains to fall off even when they are green and apparently 
not perfectly ripe. 

Natural crossing has been found to take place in the wild rices to 
the extent of 7*9 per cent. Instances of crossing between plants with red 
and green ieaf-sheath have shown that the red colour of the leaf-sheatli 
behaves as a segregating character splitting in the Mendelian proportions 
of 3 : 1 with Red : Green. Occasionally however, a ratio of 9 : 7 of 
Red : Green has also been obtained but such cases were 'rather few, the 
3 : 1 ratio being by far the more common. 

Instances of crossing of 4 unit characters such as leaf-sheath red with 
spikelets clustered and leaf-sheath green with spikelets not clustered were 
also obtained giving all the 4 forms in different combinations. 

The popular belief that a cultivated rice, if not looked after properly, 
i.e. with regard to transplanting, nursery sowing, etc., will become 
converted into a wild rice and vice versa, within 3 years, appears to be 
extremely doubtful. Wild rices have been grown on the Nag f)iir Farm 
for the last 7 years exactly under cultivated conditions, and yet they 
have retained all the habits and characteristics of the wild rices. The 
occurrence of certain wild forms mixed with many of the cultivated 
varieties suggests the occurrence of natural cross fei'talisation between the 
wild and the cultivated rices. 

The problems connected with the use of insect parasites 
in checking Insect Pests . — By M. A. Husain. 

The fascinating idea of the control of insect pests of plants through 
the activity of their insect parasites has com© to the forefront in the field 
of Agricultural Entomology. While, on the one hand, this line of attack 
is regarded as the surest, there are vrorkers who doubt the efficacy of 
parasites in ©radicating pests. 

For the last few years the spotted boilworms of cotton have been 
experimented upon in the Punjab. 

For a parasite to be effective it must have a much shorter life his- 
tory as compared to its host, it must lay a very large number of eggs; 
these eggs must be laid on a large number of hosts, it must be capable of 
attacking the host in its very early stages, i.e. before the host has done 
veiy much damage, it is very important that it must be capable of 
“ d omestication ’’ so that it can be breed in an insectory under artificial 
conditions and distributed. 

Spraying in the Punjab. —.6?/ M. A. Husain rmd D, 
Nath. 

It is usually asserted that in this country the time for resorting to 
operations like spraying has not yet come. The work in the Punjab has 
pre ved that the zamindars are anxious to take it up. Very succepfui 
spraying operations have been conducted on a large scale against Citrus 
Psylla and Mango Hoppers. The prices of fruit have gone up so mucli 
that it pays to spend money on controlling insect pests. 

It is essential to provide facilities to the fruit grower and means of 
doing so are suggested. 
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Studies on the decomposition of some common green 
manuring plants at different stages of growth in the 
black cotton soil of the C.P. — By D. V. Bal. 

1. Observations on the rate of growth of sann hemp (Orotalaria 
Juncea) and Bainchya {Sesbania Aculeaia) in black cotton soil show that 
the latter is a comparatively slow grower in its initial stages. 

2. It is seen that as the green plants advance in age the proportion 
of leaf to stem decreases and the percentages of dry matter and fibre 
increase. 

Z, It is seen that the earlier aann is used as green manure the more 
rapid is the decomposition of its carbonaceous and nitrogenous constitu- 
ents. With Bainchya^ however, there was no marked decrease in the 
rate of nitrification of the comparatively older plants, though there was 
a certain amount of decrease in the decomposition of carbonaceous con- 
stituents. 

4. Nitrogen in the leaves of aann hemp is more easily nitrofied than 
that in stems, 

5. Stems of sann hemp do not appear to have any retarding effect 
on the decomposition of aann leaves in black cotton soil. 

6. The slowness of decomposition in full grown green aann plants 
is not due to the increasing proportion of stems to leaves. It may be 
due to the change in composition of the plants and such alterations 
which take place in the physical condition of the plant tissues owing to a 
large reduction in the water content. Plant tissues partially dried owing 
to advance in age require time to absorb water from the soil and thus 
become susceptible to attack by soil micro-organism. 

The mutual applicabilit}^ of the analytical figures for 
butter, fat and ghee.— F. J. Flymen and A. P. 
Padmanabha Aiyer. 

1. Published analyses of ghee and butter prepared from the milk of 
Indian milch animals have not been always comparable as it was not 
known in every case how the samples were prepared. 

2. In view of the fact that butter is prepared at a low temperature 
and ghee at a high temperature , the authors thought it desirable to 
prepare butter and ghee respectively from the same sample of milk. 
Following the Indian custom samples were also prepared after boiling the 
fresh milk. 

3. The cream before churning was subjected to one of the various 
treatments following 

ia) Unripened cream churned at once. 

(&) Cream allowed to stand and then churned. 

(c) Cream ripened with starter obtained from ordinary butter-mUk 
and then churned. 

{d) Cream ripened with an artificial starter and then churned. 

These methods represent the processes generally used for butter 
making in India. 

4. From the re-sults obtained, it is apparent that the various methods 
of ripening the cream and preparing butter at a low temperature or 
ghee at a high temperature do not have any significant effect on the 
analytical figures which are usually taken as criteria of purity. 

5. Determinations were also made on samples of butter fat wliieli 
have been kept for 3 to 6 years and on ghee prepared from the same. It 
was again found that heating the butter fat to a high temperatux’e as is 
necessary in the process of ghee-making does not materially affect the 
analytical figures or the conclusions which can be drawn from them, 

. 6. The authors therefore conclude that the analytical figures pah- 
lished for butter fatar© applicable also to ghee and vice versa. 
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A note on the preliminary study of the use of karan] 
(Pongamia glabra) leaves as green manure for rice in 
Western India . — By D. M. Ranade. 

(3}rowing of green crops like Sunn (Crotolaria juneea) or Dhaiucha 
{Sesbania aeuleata) for green manure is impossible in the above tracts 
on account of either heavy monsoon in the beginning of the season 
or insufficiency of soil moisture, towards the close of the year; hence 
the available green stuff of nitrogenous character like Karanj leaves is 
suggested as green manure. Field experiments show that a profit of 
15 per cent is gained by the use of these leaves if they are puddled in the 
soil before transplanting of paddy takes place. 

With a view to ascertain if this green stuff can, with advantage, be 
treated previous to its application, laboratory work was taken in hand 
which shows that more than 33 per cent of the total nitrogen gets am- 
monified after the leaves have been steeped in water for a period of 
eight weeks. Field experiments will be conducted very shortly to see if 
the crop shows response to such treatment. 

Speedy denitrification was confirmed, also, in the soil, so much so 
that after a week’s time the nitrate added — more abundantly than the 
usual doses— left no residue of nitrogen either in the form of nitrate, 
nitrite, or ammonia. 

Section of Physics and Mathematics. 

Presideiit : -S. H. Fifli), M.A. 

Presidential Add/i^ess, 

The Upper Air-Objects amd Methods of Research 

IN India. 

When 1 was olfered the privilege of presiding at the 
meetings of this Section of the Congress, 1 had misgivings in 
regard to my power of oUering an address which should be 
of sufficient interest to maintain the high standard set by 
your past Presidents. On consideration, however, I concluded 
that, as the Science of Meteorology had during recent years 
attracted to its side plw-sicists and mathematicians of eminence 
who were rapidly envoi ving order out of chaos, there was a 
reasonable presumption that Indian meteorology might prove 
a welcome subject for a part of your attention this year. 

2. From earliest childhood" we have been so accustomed 
to the vicissitudes of weather, that w^e have acquired the un- 
conscious habit of taking them for granted : to most of us they 
have appeared as irresponsible as they are uncontrollable, and 
only to comparatively few has come a real curiosity with regard 
to the precise factors which govern weather. Nevertheless 
the last few years have seen a great change in the degree of 
general interest taken in meteorology, and this has been brought 
about mainly by the war. Modern artillery is capable of very 
great precision, but precision is thrown away without a know- 
ledge of the effects of air -currents on the shell after it has left 
the muzzle of the gun, and these air-currents vary from day 
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to day. It has come to be recognised, therefore, that an 
essential requirement in long-range gunnery is a knowledge 
of the winds and of air temx3erature, up to heights of at least 
eight kilometres, or hve miles. 

3. Then again there were in the war such matters as the 
safeguarding of aeroplane-pilots, the correct judging of the 
probability of winds fa vouring repulse of a gas attack, and the 
definite. knowledge of the imminence of ground fog or of its 
coming dispersal : all these assumed an importance which led 
to the organisation of an immense system of meteorological 
observation extending from America, over the Atlantic, to 
France ; while in France aeroplanes were set apart for the sole 
purpose of measuring continually the temperatures and pres- 
sures in the upper air. 

4. The system of observation was served by coded ware- 
less telegraphy, and as practically all information from the 
West, whence European weather largely comes, was necessarily 
hidden from the Germans, the enemy experienced a great handi- 
cap in many matters aflecting warfare. 

5. With the close of the war, public interest in these 
things has largely withdrawn itself, but the expert in gunnery 
and flying must always hereafter retain his sense of their im- 
portance; and I have recently had to pay attention to the 
meteorological needs of artilleiy practice cami^s, and to the 
wider requirements of civil fl3dng schemes which would cer- 
tainly’ benefit from an extensive sy^stem of air-current observ- 
ing stations spread over the countries to be traversed. 

6. The problems of to-day vary with the country present- 
ing them. In Europe the Indian anxiety for rain does not 
exist, nor in India the anxiety regarding frost which in a single 
night can, in the West, ruin a season’s crop of fruit. But w’hat- 
ever the problem, the conditions which will solve it are largely’ 
to be found in the upper air ; and it was the impossibility of 
measuring these until a few years ago which handicapped the 
old-time meteorologist to an extent rendering much of his w’ork 
inefieefcive. And that this handicap was severe can be realised 
wdien one remembers that nowhere throughout the lowest 10 
kilometres of the atmosphere, in India at any rate, are the 
variations of condition so great or so rapid as within the first 
half -kilometre from the ground, so that the changes occu rring 
at the surface form a very poor criterion for estimating those 
taking place in the main body’ of the air, 

7. At the surface of the earth the old-time meteorologist 
could measure his temperature and pressure, his wdnd and hu- 
midity’ ; but apart from the indications of cloud he had nothing 
to guide him in judging of the conditions prevailing in the 
great bulk of air above. At the ground we experience in this 
country during the hot weather the enervating heat of a laver 
of air which has altered its characters at a height of half a 
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kiiometre ; and during the cold weather, with its rapid changes 
at the surface from the pleasantness of midda}’ to the evening 
chill, we should at half a kilometre height enjoy an ec|uable 
temperature throughout the twenty-four hours. 

8. In regard to wind and humidity also, this lowest half 
kilometre commonly offers more rapid variations than any 
other corresponding thickness of the atmosphere; and the me- 
teorologist in his measurements of wind is troubled the 
ettecbs of ground contours and surface friction, in his measures 
of humidity in India by the thirstiness of a dry soil. 

0. These temperature conditions are illustrated diagram - 
matically in Fig. 1, Here we have variations in temperature 
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between day and night at the ground-level in Agra averaging 
25^^ F in the months of January and May, the hottest and coldest 
months of the year, and reaching well over 30° F on individual 
days ; wdiile at half a kilometre height, where vultures are soar- 
ing, the variations daily are only a few degrees, and the tem- 
perature is pleasant all the year round. Similarly with wind ; 
a great but unknown increase in velocity very commonly oc- 
curs within this lowest layer, and the wind direction in its 
upper levels may differ radically from w^hat it is at the surface. 

10. But, however great an interest we may find in the 
conditions of this lowest portion of the atmosphere, the prac- 
tical interests of our weather work go to higher levels; they 
deal with the air-stratum limited by a height not less than 15 
kilometres above the surface, for it is within the whole of this 
region, but especially perhaps in its upper parts, that the phy- 
sical conditions which intimately affect weather are to be 
sought. 
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11. Before settling down, however, to our Indian problems 
and the methods of dealing with them, I should like to rise 
very much more rapidly, and for a few minutes invite your 
attention to the atmospheric features as far as the outermost 
limits of the sensible atmosphere, taking this 15 km. zone on 
the way. If we follow^ the air upwards through a range of many 
kilometres, the temperature, which has been falling more or 
less steadily to very low values, show^s a sharp halt in its rate 
of fall, or in other words the temperature lapse-rate’' sud- 
denly becomes practically zero. 

12. This somewhat startling change w^as first observed 
in France and verified in Germany about thirty years ago by 
Teisserenc de Bort and Assmann respectively, who found 
that it occurred in the neighbourhood of 10 kilometres height ; 
and it has been encountered since in all other countries where 
recording instruments have been sent high enough. Near the 
equator, on the Victoria Nyanza, it lies about 17 kilometres 
up, and from the equator it falls continuously with inereasing 
latitude tow^ards the poles, where there is some reason to 
think that it lies at a height of about 7 kilometres. 

13. The change is not infrequently introduced by an 
actual inversion of the lapse rate, in the form of a small and 
abrupt rise of temperature, above which the gradient becomes 
so slight as to be practically zero up to the greatest height 
to which recording instruments have yet penetrated. Plights 
by instrument -carrying balloons have been very common up 
to 20 kilometres, and on rare occasions much greater altitudes 
have been reported, but in every case without showing any 
variation of the condition of nearly constant temperature. 
Beyond those great heights we have no certain knowledge of 
temperature, and it may well be that it remains nearly steady 
for some hundreds of kilometres, before beginning to fall to- 
wards the unutterable coldness of outermost space. 

14. In the lower region, wdth its falling temperature, a 
region which has been called the troposphere in distinction from 
the stratosphere above it. the gases of the atmosphere are kept 
in a constant state of turmoil by winds, eddies and rising 
and falling currents ; and consequently the mixing is so com- 
plete that samples of air taken at any height from ocean 
level to mountain peak, show when analysed a practically 
constant constitution except in regard to water vapour. 

15. We have nitrogen and ox\i^gen, of course, water va- 
pour and carbon dioxide, as the chief constituents ; but in 
addition there are many gases which do not directly call atten- 
tion to themselves. There are ammonia, ozone, neon, argon, 
krypton and xenon j and there are the very much lighter 
gases helium and hydrogen* Of these, if we are looking for 
gases which form permanent constituents of the atmosphere, 
we must rule out ammonia, for it is brought down by the 
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first shower of rain after its formation at the surface; and 
ozone, because its activitj^ causes it a short life ; and further 
it is believed for several reasons that we must rule out h 3 "dro- 
gein The gases neon, krypton and xenon on account of their 
high oioleciilar weights, cannot be expected to occur in any 
quantity above the troposphere; for the stratosphere is in 
general a region of calms, floating quiescent, like oil upon 
vmter, on the turbulent troposphere beneath; and within it 
the gasevS are free, apart from the effect of diffusion, to sepa- 
rate out according to their relative densities. This they are 
believed to have done, and perhaps to have remained separated 
through all the ages; and although the boundaries between 
them will not be sharpl\^ defined, it is certain that the higher 
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the level at which a sample could be obtained the greater 
would be the proportion of its lighter gases. For the extreme 
upper air we are left therefore, with argon, oxygen, nitrogen 
and helium, and the distribution of these has been calculated 
by physicists. As a result it is believed that the composition 
is represented by the conditions of Fig. 2 which is a reproduc- 
tion from a recent paper on the subject by Chapman and 
Milne. ^ 

16. If a horizontal line be ruled anywhere on this dia- 
gram, the composition of the atmosphere at the height crossed 
by the line wnll be given by the intersections of the various 


i '■* The atmosphere at great heights”; Q. J. K. Met. Soc., Oct. 1920, 
p. 371). 
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curves with it. Thus at 20 km. the proportions of the gases 
present are,:- 

■■ argoii' ' . . . . . , , - • ^ 1% , 

oxygen . . ' ■ . . ^ • -1% 

nitrogen .. .. *. 78% 

helium . . . . * - none 

But if we pass to 100 km. we have cut out all the argon and 
most of the oxygen, and are beginning to get an appreciable 
quantity of helium. At 200 km. there is an atmosphere of 
pure helium, and this extends probably unalloyed into outer 
space. 1 say probably unalloyed,*’ because it has been sug- 
gested by Wegener, a German meteorologist, that a further 
gas, which he has named geocoronium, constitutes the outer- 
most envelope of our atmosphere. This gas has not been 
traced in the lower air, but the hypothesis of its existence 
was put forward as a possible means of accounting for an 
unknown line in the green of the spectrum of the aurora 
(\ = 5o70), and of supplying a gap in Mendelijeff’s periodic 
table. It would be a monatomic inert gas of molecular weight 
0*4, and should, according to calculation, be present at the 
earth’s surface to the same extent as helium. But, and here 
is the crux, a gas of so small a molecular weight would have 
no chance of being retained in the earth's atmosphere. Accor- 
ding to Jeansd the high temperature of 740®C in tlie outer 
envelope would be required before the earth’s hydrogen would 
be free to leave the atmosphere for ever, but for a gas of the 
molecular weight of the hypothetical geocoronium even the 
low temperature of the stratosphere would be high enough to 
allow complete escape in the course of a few centuries. 

17. When we get to these great heights, the atmosphere 
is almost inconceivably attenuated, and it may interest you 
to see what the actual conditions are, according to the cal- 
culations by Chapman and Milne. 
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If we take the density of the air at the ground surface as 
unity, we must think of it as 10“^^ at 800 km.; the atmos- 
phere there is only a hundred unillion-millionth part as dense 


^ Jeans, Dynamical theory of gases, I904,p. 323. 
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as that at the surface. The molecules down here have a 
mean free path of only about 10-'^ cm., while at the upper 
height considered they have 1000 kilometres (600 miles) to 
travel on the average before they make a single molecular 
collision. One’s first thought is that at those great heights, 
all physical considerations must cease to have a meaning.^ 
and that it would be mere pedantry to pretend that there is 
any atmosphere left : but this is not so, for although a molecule 
will on the average travel there for 1000 km , nearly the dis- 
tance from Calcutta to Madras, before colliding once, there are 
still left nearly three million molecules to the cubic centimetre. 

18. But let us now consider that part of the air which 
directly affects weather. The problem in India is Kain, and 
always Rain. For rainfall we depend upon a great depth of 
air of high humidity acted upon by some natural process of 
cooling, to squeeze out its moisture in liquid form. It will not 
help ns to have the surface air at saturation point, if within 
half a kilometre of the ground a dry stratum succeed the wet 
one and continue upwards to great heights. It is ecjualiy of 
no use for even saturated air to extend upwards for many miles 
if there are no conditions of motion within it to cause dynamical 
or other cooling to the point of rain formation. We may 
recognize in the laboratory various methods of cooling ; by con- 
duction, radiation and intermixture , but in nature these are all 
negligible, from the point of view of rainfall, in comparison 
with the dynamical process of cooling by expansion. Conduc- 
tion in the free air has no influence at all on the ease; radiation 
is a slow process, and only appreciable when the overiying air 
is dry and therefore non productive ; and intermixture, though it 
certainly produce condensation, is seldom extensive enough 
in nature to show more than an insignificant effect. That some 
rain formation may occur follows from the fact that the capacity 
of air for water vapour increases much more rapidly than the 
temperature of the air itself, and that consequently if two 
masses of air, at or near saturation but at different tempera- 
tur*es, are forced to mingle, the resultant mixture may pass the 
saturation point corresponding with the new temperature of 
the whole. But that the effect must alwa\^s be small can be 
seen by a numerical example ; for ii we start with the somewhat 
extreme ease of two masses of saturated air, each mass 1099 
metres high, and originally at temperatures 75° and 95° res- 
pectively, we shall extract from the hotter mass by its admix- 
ture with the cooler a fall of only 4| cents of rain, out of its 
total water capacity of 34 times that amount. 

19. Now instead of mixing our columns of air, assume 
that the column at 95° F is merely raised mechanically above 
the other column and extends from the 1000 m. level to some- 
thing beyond 2000 m. It will then be found that the upper 
column will drop some 90% of all the vapour it holds, giving 
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a shower of nearly 1-| inches of rain. This latter process has 
in fact been 30 times as effective as the former in rainfall pro- 
duction. Obviously then, the process of dynamical cooling is 
much more important in its bearing on rainfall in nature than 
any mixing of air which may take place in the atmosphere , and 
moreover it is a process which is constantly occurring wherev er 
winds are blowing over rising ground, such for instance as in 
India from sea level to the Himalayas : we may regard it in fact 
at the only cause of eSective rainfall in nature. 

20. A body of air containing moisture, but still unsa- 
turated, if raised from sea level through several kilometres 
in the atmosphere will begin to fall in temperature at the adia- 


Saiuratjon Curve : Water Vapour 



batic rate for dry air, which is about 1^0 for every ICO m. of 
rise in height; and later, when its temperature has decreased 
sufficiently to let the saturation point be reached, any further 
fall will assume a rate which is governed also by the liberation of 
the latent heat from the water particles formed. 

The diagram Fig. 4 shows these changes, and so long as the 
lapse rate does not exceed these values the condition is stable. 
But if for an}^ reason, such as the heating of the ground by 
insolation, the lapse rate rises further, there will at once occur 
a tendency for upw^ard eonveGtive currents to form. The result 
of unstable temperature gradients may be seen in India in the 
occurrence of dust-devils, dust-storms and thunder-storms, which 
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c6neeatrate over a restricted path the energy extracted from 
widespread areas of sun-baked ground; and, if water vapour 
is already plentiful, give rainfall which raay be very heavy. 
Such weather disturbances are comparatively local, but from 
their violence draw to themselves an amount of attention 
which is commonly out of proportion to the degree of their 
irrigation effects. They may, and often do, result in great 
damage by the suddenness and violence of the rainfall accom- 
panying them, but the energy they make use of is incomparably 
Jess than that involved in a gently raining sky well spread over 


Temperature 



a province in a normal monsoon. However great, then, may 
be our scientific interest in dust and thunder storms and other 
such small producers of rainfall, we have to recognize that the 
direction of practical enquiry lies rather in the causes of vari- 
ations in . monsoon winds* cyclones and winter storms, and it 
is consequently to these that in India we have set ourselves in 
the first instance. 

21. Our business, then, has been to measure and record 
as many of the conditions iii the upper*air over India as have 
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important bearings on weather : to do this at as many places as 
our financial resources will allow ; and to use the results for formu- 
lating the normal state of the atmosphere. With normal infor- 
mation once gathered, we should be in a position to make an 
attempt at a physical interpretation of abnormal features subse- 
quently observed, and with sufficient insight in the interpre- 
tation to increase the correctness of forecasts and extend their 
range. 

22. For several years we have been measuring in India 
the strengths and directions of winds daily at a number of 
stations in plains and hills, mostly in the north, the range of 
measurement embracing all levels from the ground upwards to 
some 10 or 12 km. ; and in addition we have measured, as far 
as our powers have gone, the temperature and humidit\" up to 
iO or 15 km. at Jhang in the Punjab, and Agra in the T.P. 
You may be interested in having some details of the w'ay 
these measuiements have been carried out. 

23. We may consider first the measurement of air move- 
ment. For this we have without expense the evidence of 
clouds, of which full use has been made by the old-time meteoro- 
logist. But cloudy days in India are few and far between, and 
cannot speak for more than very restricted zones of atmospheric 
levels : so that for intensive work we are bound to employ other 
means. Such means are at hand in the form of free- flying 
balloons filled with hydrogen and watched, either by two theodo- 
lites placed at the ends of a base-line of known length, and 
recording on a time-scale the altitude and azimuth observed, or 
by a single theodolite with an independent determination of 
the height of the balloon. 

In Europe it has been costomary, when using the single 
theodolite, to assume for the balloon’s vertical velocity the 
normal value determined from many flights, and to regard the 
results as approximsite within the limits which practice has 
shown to apply. But in India this would be quite inadmissible, 
for the variation of vertical velocity is often extreme, since 
upward and downward air currents are strong and frequent. 
Captain Ley in England used at one time to measure, by an 
adjustable eyepiece micrometer, the angular diameter of the bal- 
loon as it rose, and to deduce the heights therefrom; and in 
India we have applied this method in an improved form by 
inserting in the eyepiece a ruled micrometer scale; and reading 
upon it the angular measure of a tail, 100 metres long, hanging 
from the balloon. 

24. The method of two theodolites is obviously capable 
of great accuracy ; and, regarding that as a standard, we have 
taken many comparative observations of the alternative meth- 
ods by using them simultaneously on a given balloon. As 
a result, the limits of accuracy of the single theodolite method 
are known to suit our present purposes with balloons, and as 
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the method is the cheaper in operation, the major part of our 
work is carried out by its means. 

The balloons are made of guttapercha tissue, of wliieh a 
sample is on the table. This material was chosen after experi- 
ments had been unsuccessfully tried in Simla with a variety of 
fabrics, and after ready-made rubber balh)ons from Europe had 
proved unable to withstand the exposure of the journey out. 
The guttapercha is entirely satisfactory: it is light, weighing 
24 grms. per square metre; nearly impervious to hydrogen; 
readily kept in good condition if stored under water in the 
dark, and is very easily made up into balloons by little-skilled 
labour. 

In practice, such balloons are sent up once daily through- 



Fig. 5. 


out the year at each observing station, and alternate readings 
of azimu th and altitude are recorded at half minute intervals, 
while the angular measurements of the tail base-line are taken 
at convenient time-intervals. The recorded values are worked 
out by mechanical means, devised for the purpose, to 
geographical positions of the balloon in relatioi\to a. N. and S. 
line passing through the starting point; and a trajectory, or 
plan-view of the balloon -course, is then drawn to a known scale. 
T^vo examples are shown in Fig. 5 from balloon records in 
Simla a few days apart, and from these it will be seen how 
great a change in direction of wind-currents can occur b'ml 
up in the air, without any guiding sign of it near the ground. 
In the figure heights in kilometres are marked in non-bracketed 
numbers. From the trajectories precise measurements readil\ 
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foilow of the direction and velocity oi the wind at any required 
level ; and for purposes of preparing normal values of these 
elements, the flights are tabulated at regular half-kilometre in- 
tervals from the ground upwards, and are thereafter combined 
by mechanical means into resultant values for each level over 
half-monthly periods throughout the year. 

In clear and cloudless weather we ate able in India to 
foilow a three-foot balloon to distances as great as 65 km. 
(40 miles), corresponding sometimes with vertical heights of 
15 or 16 km., before it is lost to sight and measurements cease. 

25. But a matter of more interest perhaps lies in the 
methods of recording by instruments the conditions of tem- 
perature and humidity in the upper air. For this purpose 
■we may use free balloons with very light recorders, or, for 
small heights, kites controlled from the ground. Of the latter 
■we have used in India mostly kites of the form shown in Fig. 


Fig. 6. 


a form brought to high efficiency by Mr. Dines in England. 
The largest illustrated here w^as 15 feet high, while that most 
commonly used measured 9 feet, and weighed 13 lb. only. 
This smaller kite was capable of carrying out several miles 
of steel piano-wire from a winding machine and of rising in 
a strong steady wind to a height of well over a mile: several 
such kites could be attached in tandem, at intervals of a 
mile or so, to one tetherwire, with the recording instrument 
in the top one; and in Germany such a tandem arrangement 
has been coaxed to carry its instrument up to a height of four 
miles. 

The use of kites like these is a matter of serious manipula- 
tion, and involves an engine to wind in the steel tether- wire ; 
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for they may together puli with a force of 200 pounds or more 
in a strong wind, and with adverse conditions may become un- 
stable in flight and wreck themselves and their recorder in the 
air. 

26. Various forms of recording apparatus may be used 
with these, one of which, the Marvin meteorograph of America 
is on the table On a clock-driven drum a paper chart is con- 
tinuously written upon by four pens, marking the several me- 
teorological elements. The instrument, which weighs only 
1,100 grams (2| lb.) is hung within the kite and freely venti- 
lated by the wind which raises it. 

A typical diagram from this instrument, obtained at Bel- 
gaum on August 29th during the monsoon of 1906, is shomi 
in Pig. 7. Horizontal distances are proportional to time, and 
vertical distances to the elements measured, which, in order 



from top to bottom, are humidity, pressure, temperature and 
wind. This flight lasted five hours and the maximum height 
reached was 1-| miles. 

The diagram w'hen interpreted in accordance with the 
calibration of the instrument which drew it, results in the 
two higher curves of Pig. S ; while an earlier record of the same 
year, on May 28th when the monsoon was nearly due, provided 
the tAvo loAver curves of the same figure. 

It ■will be seen that on this day in Maj\. temperature fell 
off rapidty, but at less than the adiabatic rate, from the ground 
level up to iOOO m. while humidity increased steadil}’ from about 
60% at the ground to neai* saturation at the level of low-lying 
cumulus clouds. Just above the cloud level was encountered 
an entirely different current of warm and very dry air: that 
it was warm is shown by the inversion, of the tempera ture 
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curve, and that it was dry, by the rapid drop from near satu- 
ration to a humidity of 20%. 

In the Mgher curves of August, three months later during 
a weak period in the monsoon, it is seen that the conditions 
were somewhat similar, but that the thickness of the lower 
damp and rainbearing winds had increased from 1,000 m. to 
over 2,000 m. Again there appeared above this current the 
rapid rise of temperature and the sudden fall in humidity to 
almost complete dryness ; and it may perhaps be concluded 
that the main differences between premonsoon conditions and 
those of a weak and of a strong monsoon lie in the thickness 
of the damp sea-current which is being d3mamieally cooled on 
rising over the inland ground surface or on being forced other- 
wise to rise by confluence of currents. An interesting point 
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is the way ’ the upper limit of the damp moirsoon current 
repeatedly rose and fell through the kite in the course of the day , 
as shown by the dotted upper part of the humidity curve. 
It indicates that the rainbearing current, on that day at least, 
thickened up in the hotter hours and thinned down as 
evening came on, just as a *'land and sea breeze ” is known 
to do. 

27. A kite which is out of adjustment, or flying in a 
wind too strong for it, is liable to dive and circle in the air, 
and will then give one a very anxious time. In each downward 
course it wfll pull viciously on its tetherwire and may break 
it ; and on ascending on the opposite side of the circle will 
ride lightly with a nearly slack ware. The circle may have 
a. diameter equal to or greater than the height of the kite, 
and in the latter case the result will be a complete wrecking 



of kite and recorder on the ground. Fig. 9^ contains the record 
from a kite which iwS circling, and shows the motion clearly 
on both the pressure curve, giving height, and the temperature 
curve of the instrument. The largest circle shown is one of 
a mile in diameter, and in it the ground was evidently very 
nearly touched. 

The arrangement of a recording instrument suspended in- 
side the kite, convenient as it is, suffers from the disadvantage 
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that since it may take some hours to coax the kite up to its 
highest point, and considerable time to pull it down by its 
engine, the records obtained from the instrument do not really 
represent simultaneous measurements throughout the air from 
the ground level upwaids : the part of the record which applies 
to the air near the ground may in fact have been obtained 
on the ascent some two hours before that of the highest point 
reached, and this again an hour or more before the succeeding 
record in the lower layers during the process of winding in. 


i Fig. 9 and several subsequent figures are omitted in this publication. 
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28. To overcome this disadvantage in India, a recorder 
was devised which should be put into use only when the kite 
had actually reached its highest point, and then secure a double 
record from the ground surface up to the kite and down again 
within the space of twenty minutes. The arrangement is 
shown in Fig, 10. A lath of bamboo carrying a recording in- 
strument at its lower end, and a sail at its upper end, is 
mounted to run on small wheels upon the kite- wire and is blown 
up it by the wind ; -vVhen it has reached the kite, the sail is 
automatically detached and thrown away by a disengaging 
device actuated on impact between a trigger at the front end 
of the boom and an obstacle plate which has been fixed on 
the wire immediately below the kite just before its liberation. 


The apparatus runs rapidly up the wire to the kite, throws 
away its sail on impact, and returning downwards by its own 
weight secures two nearly simultaneous diagrams of the condi- 
tions of pressure, temperature and humidity in the several air- 
layers at the time. The recording instrument is made mostly 
of^ aluminium and weighs 120 grams. Its record plate of 
thinly-silvered glass, is rotated by a watch and marked upon 
three steel pens which record the several elements. It is 
shown in Fig. 11. 

29. Work wntli kites is expensive however, considering 
that the heights accessible by their means are veiy limited and 
dependent oii weather, and for these reasons attention has for 
some years been directed to the use of cheaper methods of solv- 
mg the problems in hand by the employment of free balloons 
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carryiag iiistro meats which are made very light indeed. Fig 
12 shows such a balloon six feet in diameter, parth’ filled with 
hydrogen and ready to be sent up with it>s recording iiistru- 
meiit. The weight of a six-foot balloon of this material is 
about 250 grms. (| lb.) and when it has filled itself oat com- 
pletely by the expansion during the ascent of its partial charge 
of hydrogen it has a free lift of about 3,000 grins. (6| ib.) 
\¥hicli is gradually lost by efflux of gas on further expansion as 
the balloon rises, until at some 18 km. (11 miles) height the 
balloon, with its load, floats in equilibrium, and is thereafter 
brought down by leakage or some automatic means of rup- 
turing it. 

30. Instruments of a sufficiently light type to com ply 
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with the dictates of economy were first devised and made by 
Mr. W. H. Dines in England, and there is on the table an 
Indian-made example of his design Fig. 13a. It weighs 66 gr. 
(or oi tolas, slightl}^ more than the English-made instrument), 
and it records continuously the pressure, temperature and 
humidity throughout the range of height traversed by the 
balloon. At the time when we in India began to pay attention 
to this method of experiment, Mr. Dines’ instruments were not 
available for purchase and in making our own we adopted the 
ingenious principle of his recorder, at the same time trying 
still further to reduce the weight and so to diminish the cost 
of reaching a given height. 

The result is shown in Fig, 13b and the instruments is on 
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the table. It is made chiefly of aiuininium, weighs 18 gr. (II- 
tolas) and costs about Rs. 15 to make in Agra; and in common 
with Mr. Dines* recorder is cax3able of practically the same 
degree of accuracy in its measurement as those used on the 


Continent of Europe, which cost about £30 each, weigh about 
2 lb. and are correspondingly expensive to send up from the 
fact that they recjuire comparatively large balloons to carry 
them. The Fig. 13b shows the front and back of the instru- 
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ment inside, and the wlioie in its case. In the front view are 
seen the temperature and humiditj’' the 

three steel pens which draw on a silvered glass plate the records 
of pressure, temperature and humidit5^ The temperature pen 
is actuated by the differential expansion of brass and invar- 
steel bars, and the humidity pen by the elongation and contrac- 
tion of a sensitised human hair. In the back view appears the 
exhausted aneroid which, by actuating the pressure pen, gives 
a riieasure of the height reached at every point corresponding 
with the temperature and humidity records. 

31. Each instrument before being sent up has to be cali- 
brated : a very tedious process of going through the whole range 
of pressure and temperature changes likely to be encountered 
and obtaining autographic records of the corresponding res- 
ponses. For pressure calibration the instrument is fitted watb 
a clock-driven record plate ; and for temperature is cooled in 
spirit COg snow in a Dewar’s tube though a range of 
temperatures from that of the air dowMi to -80"’ 0. Fig. 14 
(omitted.) 

The humidity calibration is comx3arativeiy simple, as satu- 
ration, complete dryness and several intermediate humidities 
are readily obtained in the laboratory. 

Such a calibration is shown in Fig. 15 (omitted) ; it is taken 
on a silvered plate 1 cm. square, and has to be measured up 
under a micrometer microscope. 

32, Fig. 16 shows the method of sending up the recorder. 
The instrument (a) is suspended in a light bamboo basket 
(b) which is fastened to a parachute (c) of silk, 14 inches square. 
This combination, with a total weight of 45 g. (4 tolas) inclu- 
sive of the instrument, is hung in loose engagement on a metal 
hook (d) lattached to the release” sail (f). During the ascent 
a downward current of air naturally blows upon (f) owing to 
the upward motion of the balloon, and the hook (d) thus 
retains its hold on the parachute; but when the balloon has 
reached its highest point, and by leakage or otherwise begins 
to descend, the air cuirent becomes reversed, the release sail 
(f) fla|)S up and sets free the parachute with its instrument 
to descend independently to earth, where in most cases it is 
found and the reward for its return is claimed. 

In countries where rubber balloons can be used the burst- 
ing of the balloon at extreme expansion can be relied on to 
bring dowui the instrument quickly, trailing behind it as a sort 
of speed-brake the ruptured rubber; but our guttapercha is 
non-expanding, and not being sealed will not burst, so that 
to effect this same purpose we paint several large spots of lamp- 
black varnish on the balloon. As long as upw^ard motion con- 
tinues the temperature of these black spots is kept low by the 
coldness of the air current, but as the ascent slows down the 
sun heats the spots, and they melt and empty the balloon 



Fig. 17 (omitted) shows the return of an instrument sent up 
in Jhang, Punjab, by the finders, who have come in to claim the 
reward, which is announced on a label attached to the basket. 

33. The results of these balloon flights can perhaps best 
be illustrated by a short series of enlargements from some of 
the original record plates. It will readily be understood that 
no retouching of the original is permissible in the ease of 
scientific exhibits, so that no apology is necessary here for the 
blemishes inseparable from records which have gone through 
so strange an experience as these have, including the shock 
of reaching earth and subsequent handling by the finders. 
Pl)Otographic reproduction of the delicate originals is not an 
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easy, matter,. for .the silver on the plates. has,, to be, deposited in 
so light a film that there shall oeciir no such adhesion as could 
lead to stripping by the pens, and consequently the records are 
photograpiiically thin and their enlargements weak. 

34. The first^ shows conditions in the cold weather, Jan. 
25, 1917, when weather was dry and fine in Agra, but unsettled 
in the hills to the north. In this record it is clear that although 
the humidity at the ground was- low% saturation -was reached 
at the level wdiere clouds might develop and result in wet 
weather. As a matter of fact rain fell two days later. 

The second shows similar ground surface conditions at the 
same time of year, but with this difference above, that there 
is no indication of increasing humidity to bring its chance 



Fio 23. 


of rain. Weather remained dry during the ten days around this 
..flight* 

Feb. 16, 1917.-— -The next record is in mid -February, when 
weather had been dry everywhere for six days, and continued so 
afterwards for some time. The humidity trace shows at all 
heiglits an absence of the water vapour which is essential to 
rainfall production. 

March 1, 1917. — Passing to March, we have in this record 
great dryness at the ground, but higher up there is ample 
material for rainfall. The weather had been dry for a week 
over north-west India, but proved wet on the following day. 

March 13, 1917. — Compare with this the next record for a 

i There were eight diagrams : only one is reproduced here. 
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fortnight later, when weather was continuously dry lor a long 
period. At the ground humidity is identical with that in the 
last case ; but above it, complete dryness prevails, and nothing 
but fine weather could be expected. 

June 14, 1916.— During the heavy rainfall of a strong 
monsoon over the whole country the record for June 14th, 1916, 
shows saturated air at the cumulus level, and again from 6 kin. 
up to 8| km. This is shown here in Fig. 23. 

Oct. 2, 1915. — And lastly, in October, 1915, when on the 
2nd of the month the monsoon was ready to pass away, though 
rainy weather still prevailed, a record showed saturation at the 
levcd of both lower and middle cloud ; while at a later stage ^ 
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October 18th, the monsoon had disappeared from North India 
and humidity was very low throughout the atmosphere. 

Fig. 26 shows a sample result of a balloon record, when 
interpreted by the calibration of the instrument. It indicates 
that humidity rises to saturation point, or near it, throughout 
a deep layer of air-from 2 km. to 4 km. above ground ; and 
shows inversions of temperature at the 4 km. and 6 km. levels. 
In the temperature t^e the dotted second line is the record of 
descent. 

35. These are the more obvious features to be gleaned in 
a rapid glance at the records ; but the temperature traces, with 
their varying gradients, give information as to season, and by 


CX¥ 


-J Tke Eighth hidtan Science Congress. 

their actual inversions show the superposition of air-currents 
which arrive - often from ' very different' -sourees. In none of 
these has the stratosphere been reached: it lies probably very 
high above Agra, as high perhaps, in the hot weather and 
monsoon as it does above the Equator, and our financial means 
have not admitted of touching it. In the cold weather, when 
the stratosphere might be accessible at less cost, the upper 
winds are so strong that instruments sent up to enter it would 
come down in Burma or Assam, and never be retrieved. 

36. Mention has been made of the question of expense, 
but it is not to be inferred that with more money available, 
frequent occasion would be taken to reach the stratosphere: 
there are immediate and pressing needs lower down which w^ould 
receive prior attention, and at present have to be neglected 
from want of means. 

Very differently is the matter of expense considered in other 
countries. Germany, perhaps the thriftiest of European na- 
tions, has so strongly recognized the practical importance of 
upper^air research that for the last 20 or 25 yeai's most liberal 
Government funds have been devoted to it, and in 1907, it w^as 
even thought worth while to equip a costly expedition to the 
Victoria Nyanza for experimental balloon work in German East 
Africa. 

37, India is a country with more strongly marked meteoro- 
logical features than any other perhaps in the world, and the 
solution of its rainfall problems is a matter of life and death to 
the Indian r^^'ot : for scarcity is of yearly occurrence in some 
part or other of India, and the dread spectre of famine lies ever 
in wait for the ryot. Both scarcity and famine will have lost 
most of their terrors when we have reliable foreknowledge of a 
failing monsoon in regard to its geographical incidence, for 
timely remedial measures will then be possible. But, — there is 
the question of expense, and on this matter Sir Profulla Chandra 
Roy remarked to me on Monday last, that The money is that 
of the poor Indian ryot. ’’ True, yet to the Indian ryot belongs 
also this great country and its weather, and Government is his 
Steward : it is our business in the ryot’s interest to see that we 
obtain with all possible speed the power to forecast the Indian 
rains, both in the monsoon and in the cold weather, and accu- 
rately to foresee local disaster : the methods I have described 
will materially advance this purpose. 

Were the ryot allowed to contribute, now, one*thirtieth 
of one anna per head for experimental work upon these problems, 
real activity would be possible, and who would then venture 
to say that in a few years’ time the problems might not be 
solved I At our present rates of working, the ryots’ contribu- 
tion for settlement of these vital matters takes no less than 
some twenty years to amount to that one-thirtieth of one anna 
per head. We are doing all that is possible in the circumstances 
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blit our progress is very slow : for it is dominated by exigiions 
budgets. , 


E. ■H.,Watsojj. 

The investigation was undertaken with the object of finding a rnethocl 
to classify and describe smells in a seientiiic manner. 

It was known that some odorous substances, e.g. hydrochloric acid 
and formaldehyde, form chemical compounds with proteids, and it was 



thought that the perception of odour might in all eases be due to chemi- 
cal reaction between the odorous substance and the proteid of the 
olfactory organ. But no chemical reaction or even absorption was 
detected on shaking dry powdered albumen with alcoholic solutions of 
various odorous substances, e.g. ethyl acetate, eitronellal, pyridine, acetic 
acid; nor was any evidence of chemical reaction obtained by determin- 
ing the freezing point of aqueous ethyl acetate solutions before and after 
addition of uncoagulated white of egg. 

On the other hand, a close connection has been established between 
the odour of substances and the surface tension of their aqueous solu- 
tions. It was found that a consistent measure of the intensity of the 
odour of a substance was given by the strength of the most dilute 
aqueous solution of the substance in which the odour’^was perceptible. 
And it was found that the intensity of the smell was proportional to the 
depression of the surface tension of water by the odorous substance. 

As was expected on theoretical grounds it was also found that the 
intensity of smell was proportional to the absorption of tho odorous 
substance from aqueous solution by animal charcoal. ^ 


Services with regular increments of salaries . — By K, 'H, 

Madhava. 

With respect to maintaining in Government service aneatablishmonr 
up to a certain strength, under regular increments of salary by time 
scale, the questions as to the number of annual recruitments, number 
superannuated, total amounts paid to officers and pensioners, as salarie.s 
and pensions, etc., are answered, under suitable hypotheses, by mathema- 
tic formulae involving the ideas of Life contingencies. 


The Orthoptic Loci of Algebraic Curves. — By A. N, E-ao. 

The paper aims at studying the singularities of Orthoptic loci and 
thus bringing under the purview of a general theory, all the scattered 
results about the orthoptics of particular curves. Singularities both of 
ordinary ” curves and of others specially related to the circular points 
are studied in detail. There is a section on the Degeneracy of the 
Orthoptic, and another on the inverse problem of the determination of 
all primaries having a given cdrvd for their Orthoptic loci. The paper 
concludes with some interesting applications to envelopes. 


The principle of Doppler and the time perspective.— i>// 
X Kae, ‘ 'b , 

In this paper a proof is attempted of the exact law of spectral dis- 
placements in relative motion. It is thus shown that the usual state- 
ment of the principle of Doppler which associates spectral displacoments 
with the existence of a relative velocity is generally erroneous. A 
remarkable result is deduced by integration which shows that all ob- 
served binary and other stellar periods where the spectrum reveals a shift 
of l^e lines should be corrected for the illusion as to time-flow caused by 
radial motion. 
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The kiDetic theory of solids and the ]wtitioii of thermal 
energy.— % B. M. Skn. 

, Th© kinetic theory of gases has been developed by many well-known 
physicists, but little progress has-been made on that of the solids. 
Recently, however, Nernst and others have developed the subject on 
Planek^s hypothesis. In the present paper the stibject has been treated 
on the basis of classical mechanics. 

Attempts have been made to explain the specific heat of atoms on the 
hypothesis of the equipartition of energjn It is known that for PC rise of 
temperature, each atom of most elements absorb 4 x 10“ ergs in round 
numbers. Each atom having six degrees of freedom, half of the avail- 
able energy is absorbed by the translational motion 

[cf. I where a = 2'02x 10' J 

while the other half is absorbed by the motion of rotation. But the 
specific beat of mo.st elements increases gradually vdth the temperature, 
whereas the degrees of freedom can only increase by leaps. It may bo 
noted that the hypothe.sis is fairly satisfactory for gases. 

In the present paper, from known values of the specific heats and 
compressibility, the dimensions of the molecules have been determined and 
also the intermolecular forces. The gain of energy per molecule (for PC 
rise of temperature) is split up into three portions : ( I) that absorbed by 
the translational velocity which increases the external energy ; (2) that ab- 
sorbed in doing work against the inter-molecular forces ; (3) the third 
portion being absorbed by the molecule itself and may be explained by 
the absorption by the electrons. Those three portions are calculated 
and the mathematical analysis is worked out in detail. 

This result is considered important, being a direct negation of the 
Principle of Equi-partition of Energy. 

Note on the criterion that two samples are samples of tlie 
same Population. — Bg P. 0. ]\[ahalanobis. 

1. The classical method consists in comparing the Mean value, > 
m and m% of the two samples, and finding the probablity of the differ- 
ence ra-m' ( as measured in terras of its probable error). This method 
neglects altogether any difference in the general nature of the two 
distribution ojf frequencies. 

2. Pearson’s Coefficient of Contingency. The two samples are com- 
pared srroup by group,, and their independence is measured by the 
probability (P) of ^ certain defined function of the two series of 
frequency groups. 

If Wg. total N. 

. total -ZVk 

be the two series of actually observed frequency groups, 


=NN'S- 




(..)■ 


3. In the first part of the present paper, tho above two metliods 
are compared, with special reference to anthropological data. It is shown 
that the second method ( contingency coefficient ) is the more appropriate 
method for the purposes of comparing different samples. 

4- It is noted, however, that two difficulties arise in applying 
formula (A) to the ease of small samples. 

(i) The values of n and n’, the group frequencies, depend to a 
considerable extent on the system of grouping adopted. 
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Thus with tlie same miife of grouping, different values of 
are usually obtained. 

(ii) With different units of grouping, the different values of P may 
differ quite appreciably. 

5. Both of these difficulties arise from the large fluctuations inherent 
in random sampling, especially in the ease of small samples. Numerical 
es:ampies show that samples of 100 or 200 ( in the ease of anthropological 
data ) are not large enough to avoid appreciable fluotualions due to 
random sampling. 

6. In the present paper it is proposed to substitute n, n\ the 

observed frequencies, by the corresponding gradwaiJcei frequencies. 

It was found that this led to a considerable improvement in practically 
every case considered so far ( i.e. in about 20 different numerical 
examples). 

7 This procedure also affords certain mathematical advantages. In 
many cases it is possible to find a suitable analytical expression for 
m and m'. In anthropology, m and m' are usually given ( at least to a 
first approximation) by the “ normal” ( Gaussian) curve of errors. 

In this case it is possible, under certain conditions, to replace 
0^:=sx^liN by a definite integral. The solution has been discussed 

in detail. The subject of integration may become infinite along certain 
tracks; with exception of such special cast3s, it seems that the new 
formulae may bo of some use in obtaining quickly the appropriate 
value of 


Binary Coniinutativ(‘ Algebr<uh — By R. Vaidyanath.a- 

SWAMY. 

1. General Theory. A binary commutative linear algebra in two 

units is completely defined by a multiplication table of the form : — 

e.i^z=:vxe\^v,^e.2. 

The algebra is of rank 3, the identical equation satisfied by any 
number, a;=a;i6i + a;.2e£ being aj?L{rr)+a;I>(fl:) = o where L{x) and D{x) 

are absolutely eovariant linear and qu^ratic forms in x\ Writing x^ 
=/l(^)«l the form f{x)^x\f ^ — is also a covariant of the algebra. 

Every eovariant of the algebra is shewn to be a covariant of the binary 
forms / and L. In particular the absolute invariants of the algebra 
are obtained as the ratios fls. : Aj : A^, where A is the discriminant of /, 
A.2— (/, Ai=:(i!?, L‘2)'2, H, being the hessian of /. Two algebras with 

equal, finite absolute invariants are equivalent under linear transfor- 
mation of units. 

2. The following special algebras are discussed : (a) Singute algeb- 
ras (/, X>, L s 0) ; (6) Nilpotent algebras of rank 3^ (i>, £ s t>) ; (c) 
Unitary algebras (/=o) ; (d) Null algebras (jE>*=o) j (e) Normal' algebras 
{L'=iO ) ; (/) Algebras with a principal unit ; (g) Primitive algebras. 

The following theorems are proved , 

, (1) The necessary and sufficient conditions for a principal unit 

ate (I) fiD^O ; (2) D is a factor of / ; (S) the remaining factor of / is not a 
factor of D, 

. ' ; (2) The only algebras of rank 2 are (a), (c) and (/). 

(3) The only associative algebras are (a), (b) and {/). 

3. For all the above special algebras a certain invariant 
vanishes. Bepresenting every algebra-type by a point in a plane with 
homogeneous co- ordinates, = the invariants A, A^, A. 2, the algebras 
for which A 3=0 are represented by a cuaped cubic with cusp at A, 
inflexion at Aa* the cuspidal and inflexional tangents meeting at Aj, 
Lot R be the point on this cubic corresponding to the algebra with a 
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principai i3nit ; let the taogent at E meet the curve in P and the tangent 
at P meet the cnrve in Q. Then it is shewn that (1) P corresponds to the 
Nnll algebra ; (2) Q corresponds to the primitive algebra ; (3) the lines 
P.Q, PP represent the factors of the Kesultant of / and D. 

Anew method of determining “HZ’ — By W. A. Jenkins. 

The principal of the method is that of the production of an 
arrificial magnetic field by means of an accurately wound solenoid — 
the artificially created field being adjusted to bear a known ratio to the 
earth’s field. Two methods are described. In both methods a small 
magnet is suspended at the centre of the solenoid, and is observed by 
means of mirrors attached to it. In the first method the solenoid is set 
at right angles to the earth’s field and the current adjusted until the 
deflection is 45®. A measurement of the current and the constants of the 
solenoid then gives a measurement of ‘"H.” In the second method the 
solenoid is set accurately parallel to the earth’s field. An external bar 
magnet in the Tangent “B” position of Gauss then deflects the sus 
pended magnet. The deflection is measured. A current is now sent 
through the solenoid fo produce a field 2H opposite to the earth’s field. 
The field is 2H when a similar deflection is caused by the external 
magnet. The deflection mast of course be approximately 45®. As in 
the first rneiliod the measurement of the current together with the 
solenoid constants gives a value of H. 

llie accuracy of the method is discussed and it is shown that it is as 
accurate as the Kew Magnetometer method, and easier to carry out. 

On the colours of Mixed Piates and other Optical Investi- 
gations. — By C. V. .Raman. 

1. In this paper, a general account was given of a number of optical 
investigations recently carried out by the author in association with his 
research scholars. In each case, observations were described which 
showed that the theory of the phenomenon hitherto accepted is either 
incorrect or inadequate, and a now treatment was suggested to explain 
the observed facts, 

2. The colours of Mixed plates. — This well-known phenomenon, 
which was studied by Thomas Young and Brewster, has in more recent 
times been explained by Charles Fabry and R. VV. Wood on the basis of 
the elementary theory of laminar diffraction. Observations show hoW' 
ever that there are a number of features in the phenomenon which the 
treatments proposed by FaFjry and Wood fail to explain. The most 
important case is that of a mixed plate of uniform thickness through 
which a distant light-source is viewed. The author has shown that the 
characteristic features of the halo observed round the light-source can 
only be explained by taking into account the peculiar form of the laminar 
diffracting edges present in the film. Owing to the action of surface- 
tension the edges are drawn inwards into the shape of a meniscus and 
hence scatter light in an imsymmetrieal manner. The quantitative 
development of this theory gives results in complete agreement with 
observation. 

3. The Colours of Breathed-on Glass Plates. — This beautiful optical 
phenomenon was explained by Karl Exner and by Donle, who however 
held divergent views regarding its nature. The author has found that 
the explanations advanced by these writers must both be rejected. 
The real element of regularity which gives rise to the observed colours 
is neither in the size of the water-drops nor in their arrangrnent, but in 
the angle of contact between liquid and plate, 

4. The Colours of Ammonium Chloride films. — This case is in several 
respects analogous to the one just mentioned. 
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5. Newton’s Diffusion-rings and Qnetelet’s Phenomenon.-— The expla- 
nation usually advanced of this phenomenon is that the light, regularly 
transmitted tlirough tiie film covering the mirror at entry and diffracted 
at emergence, interferes with the light diffracted at- entry and regularly 
transmitted at emergence. In actual practice, however, the diffracting 
film is often a thin irregular lamina completely covering the surface of 
the mirror, and hence the diffraction must he assumed to occur both 
at entry and at emergence. The modifications of the theory necessitated 
by this are supported by the experimental results obtained by the 
author. 

A fuller account of these investigations is appearing in the Philo- 
sophical Magazine. 


On the Characteristics of Indian Stringed Instruments.-— 
£?/ C. V. Raman. 

Jn this paper, attention is drawn to the remarkable results produced 
by the special form of bridge used in the Indian “ Tamburn” in which 
the matal strings pass over the curved surface of a wooden bridge, and 
an adjustment is provided for varying the contact of string and bridge 
by silk or woolen threads slipped in betw^een them. It is found that the 
Young-Helmholtz law, according to which the harmonics having a node 
at the plucked point are not elicited, is completely set aside as the 
result of this arrangement, and a complete and powerful retinue of 
overtones is actually manufactured by the intermittent contact of 
string and bridge. With proper adjustments, a fine quality of musical 
tone results. 


The elements of discomfort indoors in hot climates : dis- 
ctission inaugurated — By E. P. Harrison. 

A theoretical examination was made of the conditions as regards 
temperature prevailing inside an enclosure roofed and possessing a 
ceiling, the roof being exposed to the sun’s rays during the day. It was 
concluded that the temperature of a body inside a room depends on : — 

(i) the'liemperature of the external roof covering ; 

(ii) the material and condition of the surfaces, inner and outer, of 

the external roof covering ; 

(iii) the material and condition of the upper and lower surfaces of 

the ceiling. ■ . " .,■■■■ 

Hence the best practicable roof was shown to consist of bright cor- 
rugated iron sheet supported on battens, several feet below which is a 
ceiling of wood painted white on both sides with silicate paint (lead 
paints are bad in hot climates since they are good radiators). 

It was then pointed out that some experiments made by Mr. 
Dorman in Lahore strongly confirmed these theoretical conclusions 
which are in direct conflict with those leading to the accepted type of 
mud roof for dwelling-houses in the Punjab. In fact, the mud roof is 
almost the worst type for areally hot climate. Radiation plays such a 
large part in contributing to human discomfort in hot climates that much 
greater effort should be made to reduce it than has hitherto been custo- 
mary. The bearing of Leonard Hill’s work on his I^ata-thermonrieter in 
measuring human discomfort when the enclosure is above the body 
temperature was referred to. Experiments are in progress with the 
object of separating the measure of direct radiation given out by roof 
and walls from the effect of conduction, convection and evaporation at 
the body surface. 
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l.lie influence of forced vibration on the true magnetism 
of the nickel coherer. — By 8. H. Miikherjee. 

By plo.cing two magnetising coils parallel and perpendicular to the 
earth’s rnagnetic field, and by adjusting two fixed and one movable 
secondaries in them, the effect of the mangnetising field (H) is eliminat- 
ed and the true magnetism (4rrI-NI) of the nickel coherer is ballistiealiy 
measured. 

The coherer is longitudinally vibrated by means of an electric 
tuning-fork and its true magnetism is studied undei* two conditions : — 

(1) Vibration superposed on constant field. 

(2) Change of field superposed on uniform vibration constantly 

acting. .. . ■ . ' ■■ ■ 

1. Vibrations successively impressed increase 4jTl--Nt (by about 2%) 
up to a steady maximum. This change is nearly permanent: it persists 
'for a very long time and can be carried over and superposed on the 
inductions at different fields. Reversals along with lowering of the field 
bring about the recovery.” 

Temperature and packing remaining constant, the increase in 
(47rI-NI) due to vibration is (i) directly proportional to the field (H) in 
which the coherer is vibrated ; (ii) inver.sely proportional to the least 
time (T) of vibration necessary to bring about this increase. 

Vibration decreases the retention, the coercivitv and the area of a 

4tTl»NT . ■■ V 

cycle. 

H 

2. Vibration, constantly acting, remarkably lessens time-lag and 
hysteresis. The true magnetism (47rI-jSI) more readily and more quick- 
1\ follows any change in the magnetising force. 

The symmetry of — iL— curves. — By S. S. Mukherjee. 


This paper describes an intere.sting relation observed in 


(47rI-NI) 


curves in the case of the ferromagnetic substances studied, namely that 
the area is proportional to the product of the retention and the coerci- 
■: vity. ■ 

Recent advances in seasonal weather forecasting . — By 
G. T. Walker. 

The author describes the recent results of his extended examination 
into the correlation connecting Indian rainfall distribution with such 
physical elements as may be supposed to exercise a control. By means 
of curves of actual rainfall distribution and the factors as recognised in 
1908, and now in 1920, he show's the great improvements which have 
matured from his work in the interval, and finally draws attention to 
the very material aid afforded by the Upper Air Observatory at Agra 
in preparing forecasts of the cold weather rains of northern India. 

Notes on some iiewlv designed physical apparatus. — By- 
S, N. Maitra. 

The paper contains an account of further work that has been car- 
ried out at the Bengal Engineering College, Sibpur, in the w’^ay of 
designing and making physical instruments. At the la,st Congress a 
paper containing a short descriptive . account of twelve pieces of appa- 
ratus, specially designed for lecture demonstration and use in elemen- 
tary practical classes in physics, tras submitted by the author* In this 
paper he suggests that the manufacture of scientific instruments might 


oxxii Proceedings of the Asiatic Soo. of BcMgaL [N.S., XVI I, 

be taken up with advantage by \vell equipped coliegeB in India for inter- 
collegiate supply, and that the saving thus effected might be utilized 
profitably in importing instruments of precision only from abroad. A 
<lescription and sketches of the following instruments are given and the 
instruments themselves exhibited 

1. A mechanical model illustrating the formation of images by 

reflection from a plane mirror. 

2. A mechanical model for verification of the law of refraction. 

3. A new mercury reversing key. 

4. Three varieties of apparatus to show that pressure at any point 

inside a liquid depends only on the head of the liquid. 

5. A model compensated pendulum. 

6. A demonstration apparatus for radiation and absorption. 

7. A modified form of Puilinger’s apparatus for finding the ex- 

pansion of rods. 

S, A modified hypsometer. 

9. A modified Berthelot’s apparatus for determination of tiie 
latent heat of steam. 


Section of Chemistry. 

President:- Dr. H. E. Watson, D.Sc. 

Presidential Address. (See Journal Iiviian Imtitute of Science, 
Vol. IV, pp. 223-239.) 

Alcoholysis ot esters of saturated and unsaturated acids. 
— By B. Dasannachabya and, J. J. Sodborough. 

The authors describe experiments on the relative rates of alcoholysis 
of esters of certain saturated acids and the esters of the analogous 
unsaturated acids using hydrogen chloride as catalyst. The method 
adopted was a dilatometric one and the experiments were conducted in 
an electrically regulated thermostat kept at 30® 

The results prove that an a 0 olefine linking in the acyl portionof the 
ester molecule has a retarding effect similar to that observed in the cata- 
lytic esterification of acids and in the hydrolysis of esters by mineral acids. 
The reactions studied were :— ' 

(1) Methyl butyrate -i- Ethyl alcohol— thy 1 butyrate -h Methyl 

■ . 'alcohol. ■ ■■ . ■ ■ 

(2) Methyl erotonate + Ethyl alcohol->Ethyl crotonate -f Methyl 

alcohol. 

(3) Methyl 0-phenylpropionate + Ethyl. alcohol->Ethyl 0-phenyi- 

propionate + Methyl alcohol. 

(4) Methyl cmnamate4*Ethyi alcohol->Ethyl cinnamate 4- Methyl 

alcohol, 

and the corresponding reverse reactions. 

Additive compounds of meta-dinitrobenzene. — By D. I). 
Karve and J. J. SuDBOROuaH. 

Symmetrical trinitro-benzene forms additive compounds with aroma- 
tic hydrocarbons, phenols, phenolic ethers, arylamines of different types 
and cyclic nitrogen bases. A series of experiments ha,s been carried out 
in order to ascertain whether the same types of compounds also combine 
with w-dinitrobenzene. The results indicate that, as a rule, aromatic 
hydrocarbons, phenols and phenohe ethers do not form additive com- 
pounds with tho dinitro benzene ; the only exception to this rule so far 
met with has been tho hydrocarbon acenaphthone. Arylamines, e.g. 
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anilin©, naphthylamines, etc., form definite compounds, but tlie introduc- 
tion of negative substituents into the aniline molecule tends to inhibit 
the formation of compounds. Mixed alphyl-ary] secondary and tertiary 
amines also yield additive compounds, but diarylamineg of the types 
diphenylamine and phenyl naphthylamine do not. Cyclic bases such as 
carbazole, phenylacridine, substituted pyrazolones, quinoline, tetra-hy- 
droquinoline and earbostyril do not yield additive compounds, whereas 3- 
aminocarbazole, o-and p-aminoquinoline combine with w.-dmitrobenzen 0 . 

The compositions of the additive compounds are exactly analagous 
to those of the trinitrobenzene additive compounds, but their colours are, 
on the whole, somewhat paler. 

Experiments oir sandalwood oil . — By B, Sak.iiva Kao, 
J. J. Sdbboeoogh awd H. E. Watson. 

Numerous experiments on the effect of sunligl it and boiling water on 
Sandalwood oil have been made. 

Samples of the dry oil were : {a) exposed to bright sunlight; (6) ex- 
posed to diffused light; (e) kept in a dark room during several months 
and the variations in (a) solubility in 70 per cent alcohol, and (6) optical 
activity determined. Samples in amber coloured bottles were also ex- 
posed in a similar manner. No alteration in optical rotation was ob- 
served in any of the bottles and only in the colourless bottles exposed to 
bright sunlight was a slight dimunition in solubility observable. 

Briggs (J. Ind. Eng. Chem. 1916, S, 428) has shown that prolonged 
boiling with water produces a change In rotation from-20'7 to-i3'3®. 

A repetition of Brigg’s experiments has shown that not only does the 
rotation alter but that the solubility in 70 per cent, alcohol decreases 
to a marked extent, although the percentage of alcohols, calculated as 
santalol, CifiH 23 . OH, does not diminish. It is probable that the changes 
are due to the conversion of a portion of the B Santalol [ap= “-42'^] into 

a sanfcalol. 

The reiationbhip between iodine values and refractive 
indices of hardened vegetable and animal oils . — By 

J. J SubBOROUGfi, H. E. Watson, K. Panduranga 
Rao, D. Y. Athawale, D. V. Chandorkar and 

K. P. Kargf. 

Ubbelohde and Svanoe (Zeitsch. angew. Uhem., 1919,52, 277) have 
drawn attention to that fact that during the gradual reduction of any 
particular oil, e.g. cotton seed or whale oil, there is a fixed relationship 
between the iodine value and refractometer number of the oil. The 
determination of the refractive index or refractometer number of a har- 
dened oil is therefore an indication of the degree of reduction if graphs 
shewing the relationships between iodine values and refractive indices for 
different oils are known. Such graphs hav© been drawn for the following 
oils: — Cotton seed, ground nut, honge, mohwa, gingelly and sardine. In 
most eases the graphs are practically straight lines and those for cotton 
seed oil and mohwa oil are identical. 

Some experiments on oil splitting by castor seed lipase. 
— J. J. SoDBOROuaH, H. E. Watson, Ittevarah 
JosBrH, K. R. Narayanaiyeb, S. Pabniyani)! Pibeay 
andK . R. Rama Iyeb. 

Various experiments have been made with a ferment obtained by 
grinding decorticated castor _ seeds with acetic acid, washing with water, 
pressing through cloth and filtering. 
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Experiments have also been made in order to determine whether the 
tree acids present in most crude vegetable oils are able to replace the 
accelerator— acetic acid or manganous sulphate— usually n(3eessary when 
acid free oils are hydrolysed with crushed castor seeds or Niedoux * ferment. 

Studies on the dependence of optical rotatory power on che- 
mical constitution Part III : — p-naphthalene-biaiiniao- 
camphor — an instance of an optically active substance 
possessing the highest rotatory power . — By B. K. Singh. 

This investigation deals with the preparation and rotatory power 
determination of i : 4-naphtlialeno“bisimmo*camphoi% whicli is endowed 
with a far higher rotatory power than ax\y compound hitherto known, as 
shown in the following table : — 



In chloroform 

Methyl 

alcohol. 

Ethyl 

alcohol. 

Pyridine. 

1 : 4'naphthalene- 
bisirnino-cani- 
phor 



8175“ 

i ■ ■■ ■ -i 

9052=* 

■■■ — 

12071° 

13416“ 

p-phenylene - biai- 
mino - camphor 
(the highest 

hitherto known) 

1. ■ . i 

i ■■ ■ : 

r, ■■ ■ ; 

1 ■ 

i 6096 

M ■: 

5009 

i 

5289 I 

6173 

Diflerence 

: 2079 ; 

4043 

6782 1 

7243 


!■- ‘ 

— 

i 



Researches on porphvro.xine. — By Jitendra Nath 

Bakshit. 

The methoxy group in porphyroxine has been determined, and its 
metho-salts and salts of its acetyl derivative have been prepared. 

Estimation of mercury fulminate in detonator composi- 
tions. — By M. L. Dey. 

1. The defects of the existing methods are pointed out. 

2. An improved method of estimation is described. 

Preparation of /3-3 : 4-dinitrodimethyl-amline . — By P. S. 

Varma. 

3-3 : 4-Dinitfodimethyi-aiiUine was prepared by Swann (J. C. S. T.^ 
1920, 117, 1-4) by nitrating wt-nitrodimethyl-aniline in certain concentra- 
tions of sulphuric acid and using the requisite c^uantity of nitric acid of 
a definite concentration. There results the 3-modifieation in addition to 
3 : 6-dmitrodimethyl‘aniline first obtained by Romburgh (Rec. trav. cheui. 
1887, 6,250). 

Tile new method of preparing this i8-modification of tiie 3 : 4-dini,tro- 
dimethyl aniline consists in treating the sulphuric acid product of di- 
m&thyl-aniime with nitrous gases at a temperature below 0®C. If the 
temperature is not allowed to rise, a good yield of the product is 
obtained, otherwise the yield is very poor. 
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Studies relating to the bacteria .associated with rice and 
other cereals.— % Gilbebt J. Fowbee and D. L. Sen. 

Tlie researches summarised in the following abstract originated 
tliroiigh a request recei-ved from the Indian Munitions Board to mvesti- 
cate the bacterial factors of influence in the manufacture of starch. 

This, in the first place, meant the determination of the sources of 
infection in a starch factory and of the conditions which might lead to 
fermentation and consequent loss of starch. . 

From the examination of the conditions of sterility arose naturally 
the special investigation of the more resistant organisms of which the 
bacillus employed by Weizmann for the production of acetone and butyl 
alcohol from starch was the most interesting. 

The discovery that this bacillus survives the ordinary methods of 
cooking rice is of dietetic and possibly pathological Importance. 

The experiments may be described under the following heads: — 

I. Bacterial factors in starch manufacture. 

II. Sterilisation of grain. 

III. Conditions of sterility of cooked rice. 

IV. Conditions of starch fermentation, with special reference to the 

acetone fermentation. 


7. Bacterial factors in starch manufacture . 

Investigation showed that the principal source of infection in the 
case of starch-containing grains was the grain itself. Rice, ragi, jawar, 
wheat and maize were examined. 

It was found that paddy, in common with many other seeds, carries 
a small quantity of saccharine mucilage which serves as a nidus for 
bacteria. On tlie other hand, in confirmation of recent researches by 
Hofmeister (Bio. Chem. Zeitsh, 1920, 2 18-225), an alkaloid has been found 
to be present in unpolished rice which probably acts as a selective 
antiseptic and protects the starch from bacterial attack. 

Pure starch is not readily attacked by bacteria from the air. If however 
incipient germination of the grain occurs, sugar is formed and bacterial 
invasion and consequent further decomposition x’eadily takes place. 

IL The sterilisation of gram. 

The sterilisation of the grain was attempted by both wet and dry 
processes. 

In the wet process solutions of copper sulphate, chlorine water and 
aulphurous acid were tried. . ' ■ 

In the dry process chlorine, sulphur dioxide, ozone, carbon dioxide 
and naphthalene were employed. 

The dry process was found to be more efficient and convenient than 
the w’-et process, and of the dr 5 ’' processes the use of sulphur dioxide was 
the most practicable. Carbon dioxide has little antiseptic efieer. 

Sulphur dioxide, under the conditions employed, had the effect of 
inhibiting germination which from the point of view of starch manufacture 
is': an advantage.- ^ 

In connection with the storage of seed grain, however, further investi- 
gation on this point is desirable with a view, if possible, of adjusting 
conditions, so that the bacteria may be eliminated and the germinating 
pow'er left intact. 

The effect of ozone w^as encouraging dn this connection, but only one 
experiment was tried. 

The general question of the relationship of the presence of bacteria to 
the germinating power remains to be examined. 
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III. Conditions of sterility of cooked rice. 

In view of the resistant character of the organisms occurring oo rice 
and the great importance of rice as a food, a bacterial examination of 
rice cooked under various conditions is of special interest. 

Marked diiferences were observed between the behaviour of polished 
and unpolished rice. 

Polished rice slowly fermented even after heating for 20 minutes at 
1 5 ib. pressure^ unpolished rice was completely sterile after heating for 
the same time at 10 lb. pressure. 

When cooked at atmospheric pressure for 20 minutes polished rice 
goes bad after 48 hours while unpolished rice remains s%veefc for 72 hours. 

Microscopical examination showed that polished rice carried inany 
more organisms and of greater variety than unpolished rice. 

The presence of a natural antiseptic on unpolished rice would thus 
seem confirmed. 

IF. Conditions of starch fermentation with special reference to the 
acetone fermentation. 

In view of the publication of the recent American Patent No. 13L55B5 
by Weizmann detailing his method for isolating the acetone bacillus from 
maize, it was of interest to see whether this organism occurred on Indian 
paddy. 

Weizmann’s method briefly consists in making successive sub-cultures 
from an original unsterilised mash of grain into a sterile mash maintained 
for one or two minutes at 90°C. 

Operating in this way a very fair acetone fermentation w’as obtained 
after 9 sub cultures. 

At the same time it was noted in the course of the experiments on the 
sterility of cooked rice that the samples which had been exposed to the 
highest temperature without sterilisation developed the pleasant smell on 
subsequent spontaneous fermentation. 

This would indicate that the isolation of an active acetone producing 
organism by successive sub cultures is really a selective process rather 
than the acquirement of new characteristics by the organism in. the course 
of generations. 

The bio-eheraistry of the indigenous indigo dye Tut. — By 
Gilbert J. Fowler and M. Seinivasi-^h. 

The indigenous method for dyeing with indigo consists briefly in add- 
ing to the dye bath containing an alkaline emulsion of indigo a quantity 
of the seeds of Cassia Tora*' which have the property of setting up a 
fermentation , resulting in the reduction of the indigo to indigo white. The 
yam is then immersed in the bath and exposed to air when the indigo 
white is oxidised to indigo blue, the yarn thus dyed is wrung out, washed 
and dried. 

The object of the investigation, the results of which are here shortly 
summarised was to determine the nature of the fermentation set by 
the seeds, with a view to the scientific control of the process. 

The following are the main directions of the work : — 

(1) Chemical examination of the seed. 

(2) Study of the bacteria occurring on the seed, 

(3) Study of the fermentation under special laboratory conditions. 

(4) Study of the fermentation under conditions occurring m 

practice. 

1. The seeds had a high nitrogen content {i.*9 percent) partly 
present in a sulphur protein recognised by the evolution of H,>S on 
fermentation and by actual estimation. 
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, The seeds are coated with a mucilage^ a galactan whieii on acid 
iiydrolysis yieids .glucose and galactose and some pentoses. 

■ Th.e,reJ,s also a bitter principle of an antiseptic character contained in ; 

■the seeds. 

.2. The seeds, are found to carry bacteria which are able to ferment 
: the mucilage with evolution of hydrogen.' .This hydrogen in the nascent [ 

reduces the^ Indigo. . The mucilage has the further property of forming an [ 

emulsion with the indigo, thus holding it in suspension and facilitating its i 

reduction. ; 

.The bitter antiseptic principle appears to ■exercise a selective action ■ "f 

so that only a Tew varieties of bacteria occur, on the seeds. 

.The bacteria wOi grow on a starch med.ium, e.g. potato, but in 
absence . of nitrogen'Such a growth 'will not ferment a sterile decoction of | 

'.'the seeds. „■■■, .■■■.:■■(! 

3. A number of experiments with pure cultures were tried using 
along with fin6.1y suspended indigo, 'seed decoction, potato, glucose and 
ammonium phosphate, also glucose and ammonium phosphate together 

with a little agar to help the suspension of indigo. i 

With glucose very good results were obtained especially in presence i 

of a little ammoniam formate ; with potato there was loss of indigo and ■■ ■' j 

with the seed decoction the results were not in any way bet'ter t>han in ■ | 

the vat under .normal conditions. 

4. .With, the assistance of Dr. Marsden, small dye vats we.re made ' ' 
up and worked under normal conditions except that in one a pure 
culture was used and the conditions maintained as free from extraneous 
infection as possible. Little if any advantage, hovrever, was found over 

the vat as commonly used, owing doubtless to the selective action of 
the antiseptic substance occurring on the seeds. A sample of the con* 
tents of an indigenous dye vat sent from Madura showed indeed little 
difference in bacterial content from a specially inoculated laboratory vat. 

A study ot the changes taking place in the vat showed however the 
necessity for providing nitrogenous food for the bacteria, as in its absence 
the indigo is attacked and considerable loss may take place. 

Experiments on th,e utilisation 'Of megasse. — 5// Gilbert 
J. Fowler and Bholanath Banneeji. 

At present ** megasse,” the- residual substance of sugarcane left » 

after expression of the juice, is chiefiy utilised as fuel. It contains some 
amount of unexpressed sugar as w'ell as material hydrolysable to sugar, 
together with resistant fibre. 

The experiments, the results of which are summarised in the follow- ; 

ing abstract, were undertaken with the object of obtaining power alcohol J 

from the sugar and saccbarifiable matter and fibre suitable for paper ! 

making from the residue. ^ ' ; 

Preliminary experiments showed that dilute sulphuric acid was a ; 

better hydrolysing agent than either dilute sulphurous acid or sodium i 

bisulphite. Owing to its corrosive action hydrochloric acid could not be | 

employed satisfactorily in the apparatus available. ' 

The general method followed was to heat the materhii in a lead or 
earthenware container placed inside an ordinary copper or iron auto- 
clave. '■ , i 

Among the different factors conditioning hydrolysis the following i 

have been studied : — | 

(a) Variation of pressure and corresponding temperature from ^ ! 

20 lb. to 65 lb. per sq. inch. 

(b) Variation o! time of cooking from zero minutes to 5 hours, 

(c) Variation of the time of preliminary heating up to the neces- 

sary temperature from 1 to 3 hours. 

(d) Concentration and percentage of the hydrolysing acid. 
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The best conditions for hydrolysis are an acid strength of from 0*35 
per cent to 0’5 per cent, and a ratio of acid to fibre not exceeding fi per 
cent of the weight of the fibre. A larger proportion of acid tends to 
destroy the fibre and to produce non-sugars W’hich interfere with the 
subsecjuent opera ticn of fermentation. 

The maximum yield was obtained in 16 to 30 minutes, but there was 
not much loss when the heating was prolonged to 2 hours. The appara- 
tus available did not permit of the pressure being raised beyond C5 lb. to 
the square inch. Published results (cf. Simonsen and Kreisman, Zeit 
Angew Chem., 1898, J.l.E. Chem. 1914) indicate that the yield of sugar 
increases up to Ih atmospheres, so that the present experiments may be 
looked upon as giving yields below the maximum possible. 

The best results are obtained when the material is heated up as 
rapidly as possible to the recjuired temperature and as quickly as possible 
cooled, so as to minimise the destructive effect of the hydrolysing acid 
on the fibre. 

The highest total percentage of sugar recovered was 36 per cent when 
65 lb. pressure was used. Of this percentage about 6 per cent’ was 
originally present and about 30 per cent is produced by the hydrolysis 
of the non-fibro us cellular tissue of the megasse. 

The saccharine solution obtained was not readily fermented by 
itself, even after clarification with lime. However a large percentage of 
it can be fermented when diluted with an ordinary fermentable solution 
of sugar. 

The conditions of fermentation are being carefully investigated, 
both chemically and bacteriologically. 

The fibres obtained under favourable conditions of hydrolysis of 
megasse can be pulped by heating under pressure with caustic soda and 
then form quite satisfactory material for making the cheaper and thicker 
grades of paper and for mixing with better grades of pulp, e.g. from 
linen and cotton rags. 

Some experiments on the use of antiseptics in connection 
with the manufacture of glue and gelatine . — By Gil- 
bert J. Fowler and K. C. Sbiistvasan. 

The experiments referred to in the present abstract were undertaken 
with the view of finding a suitable antiseptic for glue and gelatine solu- 
tions which may be liable to contamination in the course of the manu- 
facturing process. 

fSueh an antiseptic besides being cheap and inoffensive must be effi- 
cient in quantities which will not at the same time affect the properties 
of the glue or gelatine. 

The general method of experiment was to inoculate a number of 
tubes of gelatine with a culture of a liquefying organism and to add to a 
series of inoculated tubes gradually increasing quantities of the antiseptic 
under investigation. The tubes were kept during the day at room tem- 
perature (30-32°C.) allowed to set over night in a cold incubator at 20®C. 
and their appearance and particularly their order of melting noted the 
next morning when exposed to the room temperature. 

The following antiseptic agents were used, hydrochloric acid, sulphu- 
ric acid, sulphur dioxide, phenol and formalin. 

Of these sulphur dioxide offered the most advantages. It was found 
that an addition of sulphur dioxide giving an acid reaction equivalent to 
.X/8(x 0‘03) inhibited the activity of the bacteria without any dele- 
terious effect on the gelatine. This will require about 0*75 gram of sul- 
phur to be burnt for every kilo of the final product. 

Besides its antiseptic effect, sulphur dioxide has the further property 
of acting as a clarifying and decolourising agent. 
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A preliminary note on the constituents of Pogostf hion par- 
viflorus, Benth . — By D. B. Ltmaye. 

A crystalline substance has been obtained by distilling the leaves oi 
Fog-.wtemon parmftorus, Benth, with steam, tiie mean yield being 0*11 
per cent on the green leaves. 

The substance melts at 107 ^- 108 ° and a 10 . per cent solution in alcohol 
gave a rotation of 4 * 14 ° in a I dm. tube. Analysis leads to the formula 
C|f)H 14.0.2, but the substance has not been identified with any known com- 
pound. It yields a, dibromo ■ derivative melting at 104 ^~ 105 'h The 
name Pangli Camphor ” is suggested. ■' 

Corchorin a gl iicos id e from Jute leaf. — By Havidah 
Sara and KUiMUDNATii GHAiTDHURY. 

A white crystalline glueoside has been extracted from tiie leaves cd 
Corchonis capsuJaris. The melting point is 175 — 175 and the optical ro- 
tation — 23 ‘b°, The formula is shown to be C.2.2H;iA)=r * H^O. 

Studies in substituted qiiateruarv azoiiiuru eorupounds 
eontaiuijig an asymmetric nitrogen atom. Part lY 
Additive compounds of tliiocarbarnide with azonium 
iodides . — By B . K. S ns gh and ^ fi n i ] l . 

It is found that substituted quaternary azonium iodide.s unite with 
tliiocarbarnide in the molecular ratio of 2:1 as in the following cases: — 

[{C,H,) (CHg) {C2H,) (YH..) Yl]. a2S2N4H,, 

!(C,Hf,) (OHs) (GhHn) {NH2) NIJ. 

[(C^Hs) {C7H7) (NH2) NI]. C.2S2X4H.. 

Phenylallyiylbenzylazonium iodide forms a monothioearbamide com- 
pound : 

[(C«H5) (C3H5) C.Hp (NH.a) XI]. CSX^H^ 

Phenyidimethyl and phenyldiethyl compounds do not unite at all witli 
thiocarbamide. 

New methods of extraction of calfeine from tea dust.— 
Bty N. R. Chatterjee. 

A description is given of three methods of extracting caffeine from 
tea dust, {a] Iflxtraction with water, treatment with litharge, evapora- 
tion and percolation with hot kerosine oil. {b) Treatment with milk of 
lime, drying, and percolation with hot kerosine oil. (c) Treatment witli 
milk of lime, drying and extraction with cold fusel oil. 

]\fercuric sulphate as an anal^ytieal reagent in organic 
chemistry. — By S. C. Ohatteriek. 

The paper describes some reactions between some of the more com- 
mon organic acids of the calcium chloride and ferric chloride groups and 
a solution of mercuric sulphate in dilute sulphuric acid and points out 
the importance of the latter as an analytical reagent. 

Note on the citrates of calcium and strontium. — By K. P. 
Chattrrjeb. 

Oa;^ (C^H507).2l6H20 is precipitated when .strong solutions of sodium 
citrate and calcium chloride are, mixed. It is jelly-like, hygroscopic and 
readily soluble in water. It passes rapidly into Ca.s (Cf5H507).26H20. 
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Ca^ (CgH50']).26H20 separates in feho cold with increasing rapidity up to 
70°C. Warmth converts it into Cas 4H2O. 

Ca.<^ (C^HsO^)^ 4H2O gets precipitated at temperatures above 70®C. 
Its solubility decreases with temperature. 

Ca,q (CflH507}2 IJH.2O is obtained when any calcium citrate is heated 
to 110°C. With water it rehydrates to Ca3(0fiH507).24H.2O with evolution 
of beat. 

Analogous to the jelly-like calcium citrate, the hexa hydrate, and 
the tetra hydrate, a jelly like strontmm citrate, a penta hydrate and a 
nionohydrate, with almost similar properties, have been obtained. 

Some induced reactions,— .^2/ N. R. Dear. 

(a) A solution of mercuric chloride can b© reduced by oxalic acid, 
tartaric acid , etc., in the dark only by the action of oxidizing agents like 
KMnO^, KgSoOg, etc, 

(b) The oxidation of solutions of sodium arsenite, sodium formate, 
sodium oxalate, sodium nitrite and ferrous ammonium sulphate by 
atmospheric oxygen can be induced by the simultaneous oxidation of 
sodium sulphite, stanuous chloride, manganous hydroxide, eobaltous 
hydroxide, acetaldehyde, formaldehyde, benzaldehyde, etc., by air, 

(c) The decomposition temperature of potassium chlorate is appreci- 
ably lowered by the presence of decomposing ammonium dichromate or 
persulphate. 

id) It seems probable that one chemical change will either induce or 
promote another chemical change of the same nature. 

(e) In oxidation reactions, the phenomenon of negative catalysis is 
possible only when the negative catalyst is liable to be oxidized readily. 

(/} A ferrous salt acts as an inductor in the reactions between mer- 
curic chloride and an oxalate or a tartate or a citrate. 

Studies in ionic adsorption. — By N. G. Chattkejee. 

The action of chemically pure hydrated manganese dioxide as an 
adsorbent has been observed in the case of a large number of electrolytes. 
The following results have been obtained : — 

(1) The cation is much more adsorbed than the anion. 

(2) The 'process of adsorption is very quick and the temperature 

coefficient is extremely small. 

(3) Relatively more is adsorbed from a dilute solution than from a 

concentrated one. 

(4) Xon-eleetrolytes that decrease the surface tension increase ad- 

sorption. 

(5) The atomic proportion of the bivalent ions adsorbed is the 

same for those electrolytes which have the same degree of 

ionisation at the same dilution. 

(0) Freundlich’s simple law of adsorption is more or less obeyed. 

Some methods of sugar analysis.-— R amji Nahain . 

The author proposes some modifications in the methods for use in 
the estimation of sucrose and reducing sugars. 

1. The cuprous oxide obtained by the reducing action of sugars on 
Fehling's Solution can be very conveniently and accurately con^-erted 
into cupric oxide by heating the Gooch crucible containing it in the 
mufli© furnace for 45 minutes. The asbestos used in the crucible sliould 
h© specially prepared according to the directions given. 

2. Sucrose can be estimated in its mixture by inverting it with 10 
per cent citric acid and heating over the water bath for 12 to 15 minutes 
after it has attained the temperature of the bath. The methods so far 
recommended (using acids for inversion result in the partial destruction 
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of either fmcfeose or both glucose and fructose. The modification pro- 
posed is free from these defects. ■" 

■ _ , 3 . Clerget' factor for -the inversion of cane sugar has been rede tar-: 
mined for the mercury are lamp light for concentrations up to 15 per 
cent. The' value obtained .varies from 142*5.5 to . 143 * 0 . ■ 

Uo.iideiisatioii of. 1. : 3-Diketoliydrindeiie with Aldehydes. 
— By A. Iv. .Das and S. G. Chatter-iee. ^ ^ 

The paper describes some new products obtained from diketoliy- 
drindene and aldehydes with drjr hydrogen chloride as condensing agent. 
The substances separate- in a. very 'pure form and the jdeld is quanti™ 
tative. ■ It is suggested that as.tli'is process is capable of general appli- 
cation for the condensation of these substances in tjquimolecuiar propor- 
tions, it may be preferred' to the ordinary .method of heating, especially 
in view of the tendency towards self-condensation of diketohydrindene 
at a h.igh' temperature. It. has also been pointed out that with the use 
of suitable solvents, these products can be isolated even at ordinary 
cemparatiire, but tlieri the tendency appears to be more towards the 
condensation of two molecules of diketohydrindene with one of the 
aldehyde. 

Pheiiaiitiini-naphthazlnes. — By S. B. Butt and A. 0. 

SlEUAH. 

The paper records the preliminary results of an investigation under- 
taken with a view to prepare azines b.v the condensation of substituted 
phenanthraquinones with 1 : 2-naphthalenediamine in the hope that 
the azines so obtained will have Interesting dyeing properties. The 
following phenanlhra-naphthazmes have been described 2 : 7-and 4; 5- 
dinitro, 2 and I-mono-nitro, 2 : 7-dibromo, o bromo-hnitro, bromo-dinitro^ 
dibromo-nitro, 2 : 7-and 4 : o-diamino, 2 and 4-amino, 2 : 7-and 4 : 5- 
dihydroxy, 2 and 4-hydroxy, 2 : 7-d5a.mlmo, 5-anilmo-4-nitro, dinitro- 
anilino, dianilino-nitro-phenanthra-iiaphthazines, 5-sulpiionic acid deri- 
vatives of 2 : 7-diammo, 2-amino, and '2 : 7-dihydroxy pharanthrarnaphtha 
zines and naphtlio-flavind'ulme. ■■ 

The nitro and brorno azincs, owing to their insolubility in ordinary 
solvents, are not suitable for dyeing. The hydroxy and amino-phe- 
nanthra-naphthaziiies dye wool yellow to brovm shades and the anilino 
compounds yellowish green to bluish-green shades. The sulphonic acid 
derivatives are soluble in vs^'ater and dye wmol brown shades. 

Prepaiatioii of orgatio-niagaesiuin compounds without the 
, . use of ether.-— B?/ P. Neogi. 

Xscheliuzeff prepared organ o- magnesium compounds without etlier 
by using tertiary amines as catalysts, the amines forming at first tetra- 
alkyl or -aryl compounds which react with magnesium to form organo- 
inagnesium compounds liberating the free amines. In this paper it has 
been shown that these compounds may also be preparecl in neutral 
solvents by the use of trialky 1-sulphoniiim iodides as catalysts. Fop 
example, using minute quantities of triethyl-sulphorium iodide organo- 
magnesium compounds have been obtained with methyl, ethyl, propyl, 
iso-butyl and iso-amyl iodides, the reaction being analogous to that 
observed in the case of tertiary amine.s* 
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Section of Zoology. 

President : — Dr. F. H. Geavely, D.Sc. 

Presidential Addres^^, 

In opening the sittings of the Section of Zoology at this, 
the eighth Indian Science Congress, I propose to give a short ac' 
coimt of the history of zoology in India and ( 'eylon. Parts of tiie 
subject have already been dealt with in tlie Centenary Vo] nines 
published by the Asiatic Society of Bengal in 1880 and by tiie 
Indian Museum in 1914, in Dr. N, Annandale's '‘Eecent Advances 
in our knowledge of the Freshwater Fauna of India ^ and in the 
history of Indian Ichthyology which formed Dr. B. L. Cbaudhuri's 
presidential address to this section of the hfth meeting of the 
Congress.-^ These works, and others to be referred to later, liave 
greatly facilitated my task and will supply many facts of inter- 
est that can be used to fill in the outlines of this brief sketch 
of the field as a whole. 1 am also indebted to Dr. Annandaie. 
for calling my attention to several points that I had at lirst 
overlooked. 

The earliest reference to Indian animals familiar to a \Vesi- 
errier is^ I suppose, the mention of ivory, a]>e.s and peacocks 
brought to King Solomon once in three years by th<.‘ navy of 
4'arsish which he had at sea with the navy of Hiram. King of 
Tyre.^ A search through ancient Indian litcratin*(‘ would doubt- 
!es.s reveal many other early references ; but this is a sulijeet on 
which it would be unnecessary to dwell here even if I had tlu- 
requisite linguistic qualifications ; for “ the importarice of these 
enumerations'’ as regards fish, Dr. Chaiulhuri has told ns. ‘ is 
purely historical and the records do not actnaily lead us towaixis 
the advancement of our knowledge of Indian Ichthyology”: 
which appears to be equally true of other branches of Zooiogs . 
Even the veterinary liospitals recorded to iiave been fouiKled 
by the Emporer Asoka have, I am informed, left no record of 
observations made upon tlieir patientsd 

The history of Indian Zoology rna\' then be said to date 
from the captivity of Robert Knox in Kandy, which extended 
from 1651) to 1679. Knox had accompanied his father, a Com- 
mander in the East India Company ’s service, on a voyage to Mad ■ 
ras, and thence to Ceylon, whither the}" were sent partly lo 
trade, but chiefly to repair a mast that had been cut away in 
a storm at Matlipatara. While the repairs were in progres.< 
Robert Knox, his father and fourteen others were ca]>tin’ed and, 

! ,! oiirn. Asiatic Soc. Bengal, Vll\ VV 

J onrn. Asiatic Soc, Bengat, (N.B.) XIV, 191 S, ])p. ^xws ii! 

.Kings, 22. 

^ An annoted list of the Animals in the Inscriptions of i A'iidasi ' i 
Asoka) by Alonmohan Ohakravarti has been published in the o/ 

the Asiatic Society of Bengal { Vol. I, pp. 361-'37‘1, 190G ). 
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taken to Kandy. Tiiis was probably/’ lie says, '' on aeeoant ot 
our neglect, viz. in not sending a letter and present to the kine 
at our first coming, who, looking upon liiinself as a groat inon- 
a re in as he is indeed, requires to be treated with snital^le 
state.” . 

During his captivity Knox lived by keeping pigs and 
and by knitting caps ; and he eventoally became intimately ae ~ 
< I uainted with the characteristics of the kingdom . A fter t' wen l ; ■ 
years he succeeded in escaping, and in 1681 with the eiuamrage- 
meat of the East India Company he published his '• Hisrorhail 
Relation of the Island of Ceylon in the East Indies,” the 
sixth chapter of which gives an illustrated account, ” of their 
Beasts, Tame and Wild, and Insects ” and the sevcMilh ‘ of their 
Birds, Fish, Serpents, and Commodities.” in these eiia]>ters he 
gives among other things an account of the Elephant, with the 
methods of catching it and the uses to which it is put, illustrated 
by a quaint pictui'e of '' An Execution by an Elephant ht- 
gives figures of two types of moiike}: {Ten tv a pit her, and J/r/ca- 
ejis ) : he describes and records the habits of six kinds of ants (iij- 
eluding termites) ; and he carefully distingui.^hes between the 
three different kinds of honey bee (Api^ dor^ata, A. Indira and A. 
ft area) found in Ceylon. 

No furtlier attention appears to hav e been paid h) Zoology 
in Ceylon till 1821, nearly a century and a- lialf after the apjiear- 
ance of Knox ’s book, when John (younger brother of 8ir Huno 
phrey) Davy, an Arm}' Surgeon, published Ids Account of tlu* 
Interior of Ceylon and of its Inluibitants, u ith lVavel.< in thi't 
Island,” including a chapter on snakes and the land leceb. 
Figures of several snakes are included, as well as an account of 
experiments with their poison. 

In 1851 J. W. Bennett published *• A seknAIon of Ruri* 
and Curious Fishes found ii])on the (A>ast of Ceylon : Item 
drawings made in that Island and coloured from life™~Witii 
letter-press descriptions.” In 1852, E. F. Kelaart. again an 
Army Medical Officer serving in the Colon\. ])uhUs{icd his 
’• Prodromus Faunae Zeyiauicae ” and Mr. E. L. Layard of tin* 
Ceylon Civil vService commenced a series of contilbutious to 
the. Annals and Magazine of Naiiirat Historip To Kelaart, 
who was a Dutc}i Burgher, belongs the destlnct ion of being the 
first native vriter on Zoology in India or (Jeyloa. 

Works by man}' authors have subsequentl}' contrihiitcd 
nuich to our knowledge of the fauna of the island, both as e 
distinct unit and as part of the fauna of India gumeraij}'. Among 
the former mention may be made of Sir W. Einer.son l.'ennent's 
Sketches of the Natural History of Ceylon ” flSfil), W. 
liCgge’s Natural History of the Birds of Ceylon" ( isso), 1-^ 
Moore’s Lepidoptera of Ceylon ” ( 1880--] 887), Drs. Paul and 
FritzSarasin’s “ ErgebmsseiKaturwlssensc.haftlicher Eorchuiigeu 
auf Ceylon” (first part published in 1887),, E. E. GreenA 
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■ Cuceidae of Ceylon (.first, part published iri 1896),, K* 
Escherieh’s Terinitenlebenaiif Ceylon ” ( 1911 ) and niimerous 
papers by various authors in Hardman’s '^ Report . . , . on the 
Pearl Oyster Fislieries of the Gulf of Manaar ( London. IPOri- 
1906) and m SpoUa ZeylanicaP The serial B folia Zqjkmica 
began to be issued by the Colombo Museum in 1904. nudes* the 
editorship of the Director, Dr. 4. Willey, who commenced the 
first number with an article on t* The Constitution of the 
Fauna of Ceylon.'’ 

Turjiing now to the mainland of India J.G. Koeoig’s 
Naturgeschiehte der sogenannten Weissen Ameisem ” (=fSo 
called Ants) appeared in 1779 ; and Janies Anderson was 

already e.xperi men ting with indigenous “coehineal” insects 
when lie w'as appointed Physician-General of Madras in 1786 ^ ; 
but it appears that Patrick Russell was the first to publish any 
extensive Zoological work. Russell was evidently a man of 
remarkable personality wdth an intense enthusiasm for scientific 
research. In 1750 he joined his elder brother Alexander at 
Aleppo, where the latter was physician to the English d'actory. 
To this post lie succeeded on his brother’s retirement in 1755, 
Ho made investigations on various subjects, wiiich weie trans- 
mitted to his brother for use in a.- revised editioti of tiie letter’s 
Natural History of Aleppo,” an edition which he liimself conn 
pletecl after Ids bi*other’s death ; and he published, in the Philo- 
sophical Transactions of the Royal Society for 1760, an account 
of several remarkable earthquake shocks that occurred in Syria 
during the pi'eceeding year. When plague broke out After 
communicating to the English Consul instructions in writing for 
the observance of those attached to the English factory, he 
used to take leave of all his friends, who, at his express desire, 
shut themselves up within the limits of the factory, and did not 
suffer the least, intercourse to be had with them. At the most 
imminent risk did Dr. Russell then apply himself to the treatment 
of the diseased. If he was not able to arrest the progress of that 
malady, he had thus at least the best opportunities of investi- 
gating its nature, watching its symptoms, and trying the effects 
of various powerful medicines and different modes of treatment ” 
and thus acquired the requisite knowledge for writing a his- 
tory of that direful distemper ” which was published in two 
volumes in 1791 under the title '' Treatise on Plague.” 

After about twenty years at Aleppo he returned to 
England, investigating the principle lazarettos of Italy and 
Prance on his way.. 

For about nine yeans he practised medicine, fii'st in 
Edinburgh and then in London. But in 1781 he gave u|> his 
practice in order to accompany to India his brother Claud, wlio 


J Love's ** Vegtiges of Old Madras,’* III, p. p. 
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leqoirecl constant medical attention. In India '*lie resided 
principally at Vkagapatam, liis brother having been appointed 
to ' the highest office ■ in ' ' that settlement. His time and 
attention' were/ in great: measure, devoted to the natural 
history of that country, which had hitherto been little' ex- 
plored.” In 1785 he became Naturalist to the East India 
Compan\' in Madras on the death of the Botanist, J. G. Koenig, 
-for whom '■ the post had 'been' created in 1778. But he left 
India for England in 1789, when he w^as succeeded by another 
botanist. Wm. Roxburgh. His '''Account of Indian Serpents 
collected on the Coast of CoromandeP' appeared in 1796, 
and was followed by the first fasciculus of a '' Continuation ” 
in 1801 . In 1802 he published “ Descriptions and Figures of Two 
Hundred Fishes collected at Vizagapatani on the Coast of 
CoroniaiideL ” Further fasciculi of his " Continuation of Indian 
Serpents ” and other papers relating to these reptiles continued 
to appear till the time of his death after a hrlei illness in 1805, 
and some appeared posthumously d 

In 1793 Russeirs successor, William Rox!)iirgh. was trans- 
ferred to Bengal to take charge of the Botanical Gardens at 
Calcutta, on the death of their founder Robert Kyd. He held 
this post till he retired in 1813, when hi) was succeeded in 
quick sucocssion by William Carey and Francis Buchanaji before 
a permanent Superintendent was found in Nathanial Wallich. 

Francis Buchanan V to wdiom we must next turn our 
attention, was a native of Edinburgh and entered the East 
India Coni]jan\'/s Bengal service as an Assistant Surgeon in 
1794 at the age of 32. Soon after his arrival in Calcutta he 
accompanied Captain Symes on a mission to Ava and visited 
the Andaman Islands, devoting himself to the collection of 
natural history specimens. On his return he was stationed in 
various parts of the vSunderba ns, where he studied the local 
fish and had some of them drawn with great accurac 3 ^ In I80f^ 
he was sent to report upon Mysore and Malabar, then lately 
acquired from Tippii Sultan. His results, under the title 
'‘A journey from Madras through the Countries of Mysore, 
Canara, and Malabar,” appeared in three volumes between 
1805 and 1807. In 1802 he accompanied Captain Knox to 
Nepal. After a brief sojourn at Barrackpur, where he had 
charge of the menagerie, he was directed in 1806 to make a 
statistical, survey of Bengal and certain adjacent districts, work 
which oecupied him to within a short time of his retirement to 
Englaiid in 1815. For family reasons he subsequently adopted 
tlie iiame of Hamilton — hence the double name Hamilton- 
Buchanan by which he is commonly known in Zoological 

r Concerning Russell see Memoir of the Life and Writings of 
Patrick Ruseelb M.B2’ on pp, ix-xv of bis ** Indian Serpents.’’ Concern* 
ing JCoenfg see Russeire preface to Roxburgh’s** Coromandel Plants.” 
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literature. After liis retirement he first prepared and puldi^hed 
work on Nepal and Assam, and on the genealogies of .Hindi: 
Dynasties. His '' Aceoimt of the found in tin' Fixer 

Ganges and its Branches"’ appeared in I.S22 atnl imiuded 
drawings made up to 1806. llis cai^eful obserx ations on ti>h 
and fisheries made in connection with the statistieal survey 
were very imperfectly quoted by Montgomery Martin hi LsdS 
in his '' Eastern India "" but Avere only published in full l.iy Sir. 
William Hunter in 1877 in the tAventietli volume of his 
“Statistical Account of Bengal""; and the drawings prepai*('<l 
during this [>eriod, of xvbicli one set are in the ])ossessiou of the 
the Asiatic Society of BengalJ are still unpnhlished. Hamilton- 
Buchanan died in 1820.* 

In IbOO. soon after Hamilton-Buclianan’s arrival in Indiru 
E. Donovan began to publish the first '' Natural History of tin* 
Insects of India."" A revised edition of this xvork wa.'^ sub- 
sequently issued in 1842 under the editorslup of J. 0. West- 
wood who, however, pointed out that many of theins(‘t‘ts it eon- 
tained belonged to the East Indies rather than to India pi'oper. 
and that some even belonged to the West Indies. At about 
this time, also, Major Genei'al Thomas llardwieke, liiinsolf tlu' 
author of numerous papers on various branelu's of Imlian 
Zoology (published 1708™- .I8o4), was making an exiejisivt' 
tion of natural history specimens with thi' aid of w hic'h dolin 
Edward Grey published Ids “ Illustrations of Indian Zoology 
between I8.‘i0 and 1832, including a large nnml)er of mammals, 
birds, reptiles and fish not only from India proper hut. ;,dso 
from Chii.ia and Malaysia. 

In 1829 Bryan Hodgson introduced Zoological studies into the 
AsiaticSociety of Bengal, which up to that date had practically 
ignored them, partly perhaps because of the* views of its foundKug 
Sir Win. Jones : Could the figure, instincts and ([uaiities Jones 
said in an Anniversary Disoour.se, be ascertained eithej*on tlie 
plan of Biiffon, or on that of Linnaeus without giving pain to the 
object of our examination, few .studies would afford us more 
solid instruction, or more exquisite delight ; but I never could 
learn by what right nor conceive with what feeling, a naturalist 
can occasion the misery of an innocent bird and leave its young, 
perhaps, to perish in a cold nest, because it has gay plumage, 
and has never been delineated, or deprive even a butterfly of 
its natural enjo^yment, because it has the misfortune to be rare 
or beautiful."’ ^ Though our work can and should always be 
done in the humane spirit underlying these sentiments, tht' views 


> liiB i\l8. is also with this society. 

^ tSeo Chaudhuri, Journal Asiatic SocicUj Uvnqal (MS.; X I \\ 
1018, pp cxliii-cxlvi ; also ** Memoir of Dr. Francis Hur!ia.nn»i in VoL 

}' of 2nd edition ( 1870 ) of his ** Journey from Madras 

Tenth .Anniversary Discourse, Asiatik Be.Hcnrche,s i\\ 
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w liijli led to their enuiiciation by the founder may well hare 
exerted a strong iiillnence against Zoological studies in the 
sc'ciety. Bryan Hodgson, however, presented many valuable 
speeiineiis to the Society’s Museum , and contributed nearly 
a hiindred papers to its Besmrdies ^ndi Journal between 1S29 
and 1848. He was for many yeaias Resident at the Court of 
Nepal, and made a special stud^yof the bird and mammaliaii 
tauna of that oounti*j together with Sikkim and Tibet d And it 
was his work that first made Calcutta the main centre of 
Zoological research in India. 

In about 1839, John McClelland, a member of the Bengal 
.Medical Service with a keen interest in Zoology, was appointed 
Curator of the Asiatic Society’s Museum. He held this post 
for two years, after which he founded and edited the ' Calcnlta 
Journal of Nakiral History from 1841 to 1847 when it ceased 
to be published. In 1841, he was succeeded as Curator by 
Edward Blyth, under whose care the collections increased until 
the Society’s premises were crowded and the Society’s funds no 
(onger siitficed for their proper preservation and exhibition. 
Blyth held the x^ost till shortty before the transference of the 
Museum to Government in 1864, when ill-health compelled 
him to retire to England. According to the Centenary B^eview 
of iVie Asiatic Society he was the founder, in this country, of a 
school of what may be called field-zoologists. The active cor- 
respondence he kept on with the sportsmen-naturalists . . . . . in 
various parts of the country, and his elaborate notices of the pre- 
sentations which Avere made by them to the Society, not to speak 
of his numerous Memoirs, contributed an impetus to the study 
of Xatural History that has done more to its extension in India 
than all the previous publications.” 

It is unnecessary for me to dwell at any further length ax:)on 
Blyth’s work or upon the work of John Anderson, the first 
Superintendent of the Imperial Indian Museum to which the 
Asiatic Society’s collections were transferred as nucleus, nor 
need 1 say much coneetning Anderson’s no less distinguished 
contemporaries W. T. and H. F. Blanford, W. Theobald, H. 
Godwin-Austen, h\ Stoliezka and G. and H, Nevill, whose work 
centred round these collections. Their names must be familiar 
ti} us ah, and their chief work has already been recorded 
in the Centenary Volumes of the Asiatic Society of Bengal 
(1885) and Indian Museum (1914), together with those of their 
successors J. Wood-Masion, A. W. xAlcock, I. de Nicevilie, the 
various Surgeon-Naturalists on the 'Investigator ’ and a num- 
ber of others of less outstanding importance. I would, however, 
remind you that the chief zoogeographical subdivisions of India 


« The Indian Museum ; 1814-1914, p. 68, and Asiatic Society of Bengal 
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were briefly indicated in 1870^ by W. lb Blaiiford^ \rlio.se more 
detailed subsequent papers on the subject, published in 1 87fV'' and 
IflOl d i-es]')eetively still provide the fullest statement of the sub- 
ject that has appeared. And I must furthe!* ])oi!it out the great 
impetus that the study of the invertebrate fauna of India 
received from members of this group. 

Apart from. Donovan’s Natural' History of the Insects 
of India ” already mentioned, Invertebrate Zoology remained 
almost untouched until 1830, when Benson and Hiuiter 
commenced their papers on land and freshwater shells in 
Gleanings in Science and the Jounial of ihe Asiatic Society. 
Their work was continued by Theobald, the two Blaufords, 
Godvvin-Austin, and Stoliczka ; and extended to marine forms 
b,y the two Nevills. 

In 1840, Rev. F. W. Hope published from England a ]mpor 
On the Entomology of the Himalayas and of India and in 
1847, H. J. Carter of the Bombay Medical Service published 
in the Transaciions of the Bombay Medical and Physical Society 
his Notes on the species, structure and animality of the 
Freshwatci Sponges in the Tanks of Bombay.” '‘Carter eommen - 
ced ills investigations and carried out a great part; of them, 
in Bombay with little of the apparatus now considered necessary 
and with a microscope that must have been grossly defective 
according to modern ideas. His long series of }m])ers in the 
Annals and Magazine of Natural History is an enduring momi- 
mout to Indian Zoology, and forms the best possible introduction 
to the Spongiilidae. Even his earlier mistakes are instructive, 
for they are due not so much to actual errors in observation 
as to a faithful transcription of, what was observed with faulty 
apparatus.”^ Carter in Bombay was thus the first to make 
a careful study of invertebrate animals as opposed to their dried 
remains. 

The next to do this was Stoliczka'^ in Calcutta who about 


n* Notes on some Reptiliaand Amphibia from Central India/’ Joarn. 
As. Soc. Bengal XXXIX {II), 1870 ; zoogeograpbical subdivisions of India 
dealt with pp. 336-338. 

2 Concerning W. T, Blanford see obituary notice in Bee. Geol. Bw'vej/ 
of India^ XXXII, pp. 241-267. 

** The African Blement in the Fauna of India : a Criticism of Mr. 
Wallace’s views as expressed in the, Geographical Distribution of Animals/’ 
Ann. Mag. Nai. Hist. (4) XVIII, 1876, pp. 277-294. 

The Distribution of Vertebrate Animals in India, Cevion and Borina . 
Phil. Trans. Boy. Soc. (B)CXCIV, 1901, pp. 335-436, pi. XLIV. 

5 Madras Journal of Literatvre and Science ,Xri, i840, pp. : 

Descriptions of Insects by J. O. Westwood, pp, 129-130. 

5 Annandale, Fauna of British India. Freshwater vSponge.s, Hydroids 
and Poiyzoa, p. 66. ■ 

7 Concerning Stoliezka see Memoir of the Life and Work of Ferdinand 
Stoiiczka (188h, 36 pp.) in ** Scientific Results of the Second Yarlsand 
Mission (London, 1878-91), 
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iS69. commenced to publish his work on the anatomy, physio- 
logy and morphology and of various Invertebrate groups.* Sto- 
liczka joined the Geological Survey of India in 1862 , and died in 
1S74, on his way back from Central Asia, whither he had accoiiir 
panied Sir Bougies Forsyth’s Mission to Yarkand and' Kash- 
gar as Naturalist. But his wide general knowledge of different 
branches of zoology enabled him even in this short period 
to achieve a high standard of thoroughness, a standard which w^as 
ably maintained by tw"o Superintendents of the Indian Miiseum, 
J. Wood-Mason and A, Alcock, his immediate siiGoessors in this 
field. 

Having thus traced the foundation and early develo|)- 
ment of zoological work in India up to its permanent establish- 
ment in Calcutta, w-e must go back a few decades to consider 
certain more isolated naturalists who have made important con- 
tributions by the preparation of monographs dealing with differ- 
ent groups of the Vertebrata. The earliest of these is Thomas 
Caverhili Jerdon, vrho joined the Madras Medical Service in 
1835, commenced his series of scientific papers witli a carefully 
annotated Catalogue of the Birds of the Peninsula of India ’’ 
published in 1839 in the Madras Jotmwl of Literahire and 
Science, and was ultimately appointed by Government to 
prepare a series of manuals on the Indian Vertebra, la. The 
way for these manuals had been prepared not only by his own 
work and that of some of the earl^^ pioneers above referred to ; 
but also by the publication of several local catalogues, the 
earliest of these being Colonel W. H. Sykes’ catalogues of the 
mammalia and birds of the Deccan, publislied in the Proceeding:^' 
of the Zoological Society of Lo7idon for 1S31 and 1832 respectively 
and reprinted in the Journal of the Asiatic Society of Bengal: 
Major James Franklin’s catalogue of birds collected on the 
Ganges between Calcutta and Benares and in the Vindhyian 
Hills, published in the same volume in 1831; Lieut. S. E, 
TickelFs list of birds collected in the jungles of Borabimm and 
Dholbhum, published in the Journal of the Asiatic Society of 
Bengal in 1833 ; and Sir Walter Elliott’s catalogue of the 
mammals of the Southern Mahratta Country, publislied in the 
Madras Journal of Literaiiire and Science in 1839. 

jerdon’s first sixteen years in India were spent in various 
X>arts of the Madras Presidency, including Madras, Nellore. 
the Nilgiri Hills and Tellicherry on the Malabar Coast ; and his 
papers in the Madras Journal of Literature and Science bear 
witness to the vigour of his researches into its zoology. Early 
in 1852 ^4ie w^as appointed to the 4th Light Cavalry, then in 
the Saugor and Nerbudda territory, with wdiich he served 
during the Mutiny of the Bengal army, where he saw some 


^ Asiatic Society of Bengal, Centenary Beview, Pt, III, p. 07. 
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u*Tivr service. Peace luaviiig been restored, he went k> Dar- 
jeeiing on sick leave and made himself aerjnainted with main 
new forms peculiar to the Himalnvan range. ll(‘ tlien got 
himself appointed to a regiment in Burma {the l itis Native 
Infantry). and ;j()ining m lost m* tinie in expioring 

this new field/' In Calcutta he souglit and obtaima! the patron - 
age of Lord Canning for his projeeted smies of inamials on 
Indian vert<d")rate>s ; and shortiy aftef‘U’ard.> he was placed on 
special duty for this work. '‘VHe began with his favourite 
subject. Ornithologv; the first volume of which, nndcu’ tln^ 
title ‘The Birds of India' was published in Cahmtta in LSdik 
foliowed bv the second, in two parts, at intervals dnrin’»' 


" .\h‘a!itime the author, who had already 'traversed and 
re-travet‘sed the length and breadth of the continent of Iiidia ' 
w’ith the exception of its North-Western portion, availed himself 
of the sanction giveii him to prosecutt‘ Ins researches in any 
quarter. During the next five or six years h(‘ \'isitecl the 
Punjab, Cashmere, and all the hill stations of the gnait northern 
range, and explored the valley of the Sutlej, peiietratiug as far 
as Chilli. The volume of Mamnialia (.lid not appear until 18t> 7. 
On the completion of this volume, he impaired to Darjetding, 
where he occupied himself with the Manuals of Reptiles and 
Fiwsh during tlie greater part of l8i)7-(>8 On the 28th Feb- 
ruary of th(‘ lattei^vear he retired IToin the service: and having 
sent pai't of the niaimscript of the Reptiles to the press, he 
visited Assam and the Khasi Hills. Whilst at Oou batty, he 
was prostrated by a severe attack of fever from which he never 
entirely recovered. As soon as he wa.s conva](^scellt he hastened 
to Calcntta, and soon after returned to England, where he arriv- 
ed in June 1870, and died in 1872. He cared neitlier for 
fatigue nor privations in his wanderings; and being gifted with 
the pow'er of rapid and accurate discrimination, he could dete(‘t 
at a glance peculiarities of form or habit indicative of a 
difterence of species, even in birds on the wing. 

Jerdoiis Manual of Reptiles was never published, so far 
as I have been able to ascertain, though 8ir Walter .Elliot states 
that it was printed and the sheets sent home after their author's 
death. i\nd the Manual of Fishes was nevei^ finished. The 
former was, however, to some extent replaced even before its 
completion, by Gunther's Reptiles of British India prepared 
in London under the auspices of the Ray Society, bv whom it 
was |)ublishqd in 1864, and the latter was ultimately replaced 
by Day's Fishes -of India, " which began to appear in 1875 
and was completed in 1878. 


Walter Elliot ; Ftooeedings 
^ reprinted in second edition of 
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Francis Day joined the Madras Medical Service in 1852, and 
f]T)!n 1859 to 1802, when he was on duty in Cochin, he states 
tliai he s|)cnt most of his spare time in collecting specimens of 
tlic tish along that coast, emhoclying the results in a volume entitl- 
ed '“Fishes of Malabar ’^ which he published in 1865. In 1869 
the Madras Government appointed him to investigate the possible 
injj'iry to the coast lisheries resulting from the barring by irri- 
Leition works of seven of the principal rivers of the east coast, 
after vdiieli he was instructed to extend these enquiries into 
Oi issa. Bengal. Burma and the Andamans 

He paid a short visit to England in 1876, where he studied 
6 sh -ladders. On his return he was offered the post of Ins- 
pector-General of Fisheries, wdth power, when not required by 
(TO\'ennent in Calcutta, to trat^^el about the country and collect 
information on subjects connected with the Department. His 
time v'as thus spent from January 1871 to early in 1874, during 
whicli period he visited every large river in India, and nearly 
the entire coast from Gwadur in Baluchistan to Mergui in 
Tenasserim. 

His account of ‘“The Fishes of India’' as already noted 
a] speared in, parts between 1875 and 1878. This book dealt 
u ith a much larger area than did Jerdoirs manuals, which, latter 
imhuded only l^eninsiilar India and the country between it 
and rlu' Indus in the east and the Himalayas in the north. 
Jerdon' s manuals, however, afforded a great vStimiilus to work on 
the Indian V’errebrata. especially birds; and they were soon 
snp]>lemented by G. E. Dobson’s ‘' Monograph of the Asiatic 
Chiroptera in 1875, W. V. Legge’s" History of the Birds of 
Ceylon *’ in. 1880. and Eugene Oates’ “ Handb(.>o.k of the birds of 
British Burmah” in lS8o ; while in 1888-90 James A. Murray, 
already the authoj* of several works on the Zoolog}" of Sind, 
published his Avifauna of British India.” Numerous papers, 
moreover, were contributed to the volumes of Stray Feathers, a 
periodical devoted to ornithology which was started in 1872 by 
Allan 0. Hume and issued bjvhim from Calcutta till 1888, wiien 
it came to an end. As complete compilations, therefore, the 
manuals were soon felt to be out of date, and on the recom- 
mendation of the Government of India the Secretary of State 
in Council sanctioned the commencement of the “ Fauna of 
British India ” series, under the editorship of W. T. Blanford 
ill 1 88:c The first part of the first volume, on Mammals written 
by Blanford himself, appeared in 1888. The series now in- 
(‘hides 89 volumes : but the subject is so vast that it seems 
almost as far as ever from being complete. 

A])ai't from Stray Feathers and the earlier Madras Jonrnaf 
uf Literature avd< Science (1833-73) and Oalcuita< Journal of 
Lhffvral History {1841-1847) there was up to about this period 
Ofily om" journal in India in which, zoological work could be 
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published, namely, that of the Asiatic Society of Bengal ^ : and 
large monographic works had perforce to be published separate- 
ly. Most of these were published either as the result of special 
Government action or independently. In ISdO, however, Theo- 
bald published his Catalogue of the Recent Shells in the 
Museum, Asiatic Society of Bengal ’’ under the auspices of tliai 
Society — a work comparatively small in itself but the forerunner 
of a series of the highest importance. After the tm-nsferenee 
of the Society’s Museum to Government such catalogues con- 
tinued to appear, though under the auspices of the Trustees of 
Indian Museum. The first of these was Dobson’s Monograpi! 
of the Asiatic Chiroptera (1876). It was commenced as a 
descriptive catalogue, this itself being a great advance on 
Theobald’s list ; but as it was found to include almost all the 
known Asiatic Chiroptera it was ultimately enlarged so as to in- 
clude the whole of them, thus greatly enhancing its value at com- 
paratively little cost. This volume was followed by Neville’s 
Mollusc Catologue (one fasciculus only 1877) and Handlist> 
(1878-85) never, unfortunately, completed ; and by Anderson 
and Sclater’s Catalogue of the Mammalia (1881-1891). With 
Distant’s Monograph of Oriental Cicadidae, published in parts be- 
tween 1889 and 1892, the series entered upon a new phase in 
quarto, instead of octavo, form and illustrated by carefully exe- 
cuted plates. This was the first of a series of similar monograx^h.^. 
dealing for the most part with marine organisms, which conti- 
nued to be published till the completion in 1914 of Koehler’s 
work on the Echinoderms. By that time a regular serial in 
two sizes entitled Records” and Memoirs” respectively 
of the Indian Museum, ” which had been started in 1907, was 
well established, rendering the further continuance of sepa- 
rate catalogues unnecessary. In 1916, the publication of these 
Records and Memoirs passed automatically, without change 
of title, from the Trustees of the Indian Museum to the newl>' 
established Zoological Survey of India; and the Investigator 
Illustrations, which were commenced in 1892 as a separate 
series composed of plates only, were incorporated with the 
“ Memoirs. ” 

In 1886, shortly before the Indian Museum Catalogues had 
reached their full development, the Bombay Natural Historx 
Society, founded in 1883, began to publish a journal destined 
to play a most useful part in Indian Zoological studies. Its ob- 
ject, as stated in the introduction to the first volume, was to 
stimulate lovers of Nature, especially in all parts of this [ i.e. 
the Bombay ] Presidency, to record and communicate their ob- 
servations. In accordance with the character which this Socie- 


I With its predecessors the Tranaactiom of the Medical arid Physical 
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lias assumed from tlie beginning, the aim of its journal will 
be, as far as possible, to interest all students of Nature, ever 
remembering that there are many Naturalists, in the highest 
sense of the term, ^^'ho have not such a technical knowledge of 
any particular branch of the science as to be able enter with inte- 
rest into questions of nomenclature and the discrimination of 
closely allied species. The Secretaries of the Sections would 
therefore invite sportsmen and others to communicate anything 
interesting or worthy of note, which comes under their observa- 
tion, bearing on the nature and habits of animals or plants/’ 
True to these principles, this journal has for the past thirti^-five 
years formed the recognised centre, not only in the Bombay Pre- 
sidency but throughout the whole of India, for records of this 
description ; and if of recent years some may feel that there 
has been an influx of dull and technical papers a glance at the 
volumes will show that instead of squeezing out popular matter, 
technical and popular matter have combined to swell their size 
far beyond their early modest dimensions. And as the techni- 
cal papers deal mainly with the more popular groups, the^^ form 
a most important supplement to the popular contributions. 

In addition to the Indian zoological serials already mentioned 
J. A. Murray appears to have issued a magazine called the 
Indimi Anmls and Magazine of Natural Science from the Victoria 
Natural History Institute, Bombay ^ at about the time of the 
first appearance of the Journal of the Bombay Natural History’’ 
Society ; a few small papers relating to Zoology have been pub- 
lished from the Madras Museum both in its Bulletins and sepa- 
rately ; and there are now serials issued by Government in 
connection wdth the Medical, Forest and Agricultural services, 
all of w'hich accept Zoological papers bearing on their respective 
subjects. 

This brief survey of the history of zoology in India is ob- 
viously incomplete. Thus not only does it make no attempt to 
describe the important work of zoologists still, happily, working 
in the country ; but, in addition, the valuable marine work done 
l)y the '' Investigator ” has scarcely been mentioned, and no spe- 
cial attention has been paid to the zoological work of expedi- 
tions such as those of Leonardo Fea to Burma‘S : John Anderson 
to Yunnan (1868 and 1875)® and Mergui (1881-1882)* the Second 
Yarkand Mission, accompanied by F. Stoliczka (1873-4)® the 


1 See preface to his ‘‘ Edible and Game Birds of British India’' (Lon- 
don and Bombay, 18B9). 

^ Results published in the Ann. Mus. Giv. Genova from I8(U) onwards. 

See ** Anatomical Zoological Researches; comprising an account of 
the zoological results of the two expeditions to Western Yunnan in I86S 
and 1875; and a monograph of the two Cetacean genera, Platanista and 
Oreella” (London, 1878). 

J. Linn. SoG. London (ZooL) XXI-XXII, 1888-89. 
s Scientific Results of the Second Yarkand Mission ” (London 1B7S- 
1891 ). 
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Pamii Boutulary Coiiimissiou accompanied b}' A. W. Aicoek 
(1896)* and 9. Stanley Gardiner’s expeditions to tlie Maldives and. 
Laccadives in 1899--1900'^ and to the Indian Ocean under the 
Percy Sladen Trust .Fund in 1905*^ But I must not detain you 
furtiier regarding them. It must suffice to point out that an ac- 
count of "the biological work of the Marine Surv^ey of India 
forms tlie eigth chapter of the Indian Museum Centenary Volume 
already referred to ; and that an account of a number of expedi- 
tions villbe found in the seventh chapter of the same volume. 

So much for the past. What of the present and the future ? 

We are met this year in a city which, if it cannot claim to 
have been tlm home of the first Indian Zoologist, has yet an 
imbrokeo record of Zoological work going back for nearly a 
century — or indeed for over a century if we can disregard tiie 
short gap between Bryan Hodgson and Hamilton -Buchanan — 
a record which T venture to think could not be parallelled by 
many cities other than those Western ones, among whose ancient 
Universities modern science first arose. We see around us 
well stocked libraries and other facilities for research, and may 
even feel something of that “scientific atmosphere ” for whicli 
more than one Zoologist in this country has been known to 
pine. Xo wonder Zoology flourishes here 1 \Vliat could not 
each of us do with like equipments ! 

I-'o v'hom, then, is the provision of (his equipment due'f 
To individuals, not unlike ourselves, or to Government ? Ln,- 
doubtediy it is in some measure due to both : but primarily 1 
think to individuals filled with a keen desire to learn all the\ 
could about the country in which the.y w ere living and to inves- 
tigate the unknown, not merely to gratify their personal curio- 
sity, but .in order to add, for the benefit of all, to the sura total 
of human knowledge. Except in the limited field known as 
xVpplied Science, where a money standard can to some extent 
be used, it is impossible to determine the value of such inves- 
tigations. Graclually their results become absorbed into our 
general culture, bringing it more nearly into accord with the 
fimdamental laws of nature, wdiich arc the laws of right living 
and of health.. This is sufficiently recognised for assistance to 
be given in aid of the pursuit of knowledge for its own sake 1>\' 
the Governments of all civilised countries. But the initiafive 
must lie not with an impersonal CTOvernmenfc, but with iiidi- 
vidxial persons. 

Thus Knox and Russei, the earliest Zoologists in Ceylon 


i '“ .Report on the Natural History Results ofthe Ramir Boundary 
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and India respectiYely, first made their investigations and 
then obtained assistance froin the East India Company in pab- 
lishing them. Hamilton- Buchanan began b.y makiiig eollec- 
tions and observations whex'ever he happened to be statioiieri 
and thus acquired the experience \sdiich enabled Government to 
detail him for special work which facilitated their extension* 
HIh “ .Fishes of the Ganges ’’ appears to have been piiblished 
on his own accomit. Of his later work done for Government 
none worth the name was published till long after his death. 
wh*le the plates have still to be consulted in original. Jerdon 
and Day also commenced their observations iodepcmdently, 
afterwards obtaining Government help ; Day’s first ];ook was 
pu])lished on his own account and Jerdon’s earlier papers in. a 
Journal issued by a private societ3n name! 3^ the Madras Lite- 
rary vSocietNx 

Thus was it also with the founders of the Calcutta centre 
of Zoological research, none of whom* with the pos>sib]e ex- 
ception of Edward Bhdh, were professional Zoologists at all, 
in the sense of being dependent on Zoology for their livelihood. 
Their Zoological work, as we have alread3' seen, centred round 
the Asiatic Sockdw of Bengal, a private society- which was 
supported l>v thier own work and subscriptions, and 1)3’- th(,>se 
of their fellow members. Yet it is to their elforts, andtn those 
of their successors, that the provision b}? Government of the 
facilities for research that vve see here is ultimate! 03^ due. 

What has been done once can be done again : and the 
recent work of Col. Stephenson in Lahore, both as an investiga- 
tor and as a teacher, is in itself an illustration of what a com- 
paratively isolated worker can do if he will under more modern 
conditions. 

That isolation, especially from libraries, must involve 
serious difficulties to an3^ investigator is, however, obvious: and 
in a country of the large size and low average education and 
wealth of India, some degree of isolation is bound to be the lot 
of man33, probably for a number of years to come. What, 
then, can we do to minimise these difficulties? 

Difierent circumstances X3roduce different opx)ortunities, 
and as our circumstances are in large measure be3x>nd our 
individual control, so also must it be with our o]3x>ortrinitie*s. 
In India, therefore, where our circumstances are so markecll\' 
diverse and so often changed, it especiall}^ behoves 11s to keep 
our outlook wide enough to embrace an\' oi)portunit3“ for 
research that ma3’' ])resent itself, even though it may not 
permit of the precise type of work towards winch we ineliru^. 

And above all let us be thorough. To make a complete 
surve3’' of all work, whether biological, morphoiogical or tax(j 
ttomic, done since the last such survey, in whatever field we 
may enter, is rarely easy and will sometimes prove impossible ; 
to neglect an opportunity because we cannot do this will some- 
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times be \nidesirable. But the former sliould always be our 
aim; and the latter will perhaps not infrequently be one way 
of attaining it. More than half our difficulties, especially in the 
case of isolated workers, are I belieYe due to the absence of any 
ready means of acquainting ourselves with what has been 
already done. The Fauna of British India series was ori- 
ginally intended to meet this need in so far as the determination 
of species is concerned ; but its earlier volumes have long been 
out of date and require either to be supplemented or rewritten ; 
and the later ones have mostly been prepared by men who, 
never having worked in India, cannot be expected properly to 
appreciate our needs. It thus remains for us to supply the 
2aeed ourselves as best we can. 

If our work is to be really thorough we must especiali v' 
guard against the false distinction that is now too commonly 
drawn between morphological and taxonomic zoology. No one 
can hope to be a really good morphologist unless he is also a 
sound taxonomist; for otherwise he is likely to misunderstand 
anatomical distinctions — as has already happened in the case 
of certain Indian earthworms. No one can hope to be a really 
good taxonomist unless he is also a sound morpholcgist ; for 
otherwise he is likeW to confuse under one name organs of 
similar position and appearance but different origin, with results 
disastrous to classification and most perplexing to those who 
have to interpret his descriptions without reference to specimens 
which he has named. And both morphologist and taxonomist 
— especially the latter — should be experienced field naturalists. 
I believe, indeed, that it is largely due to the amount of taxo- 
nomic work that has been done without due regard to mor- 
phology and biology that has brought taxonomy into its present 
disrepute in England. Morphology and sytematics are inter- 
dependent and cannot properly be separated either from each 
other or from the study of living specimens in their natural 
environment ; though it is onl^’' natural that one or other should 
predominate in different pieces of work. In Europe, with its 
comparatively limited and well-explored fauna, morphology 
commonly offers much greater scope for investigation than does 
taxonomy. In India, with its much richer and largely un- 
explored fauna, this is not so, and thus it happens that ail the 
greater Indian Zoologists have hitherto been taxonomists. But 
their taxonomic work has been based on careful investigations 
into anatomy and field biology, thereby establishing for us a fine 
tradition. May w^e worthily maintain it in all parts of the 
country. 

Observations on the luminosity of some estuarine animals 
in the Gangetic Melta.— B3/ B. Pkashad. 

After discussing the various methods of the production of light by 
aquatic animals the author describes the observations made by him on 
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the luminosity of some of the estuarine animals in the Gauge tic delta. 
Some doubtful records of the occurrence of this phenomena are rejected 
in view of the present investigations, and ail authentic cases observed by 
Him are discussed at some length. ■ ■ 

Notes on the occasional absence of the paired fins in fresh- 
water fishes. — By SuNDAR Lal* Hora. 

The author refers to four abnormal specimens, three of which were 
r*eentiy eoilected in Manipur. The abnormality consists in on© case in 
the total absence of the ventral fins ; in two other cases the ventral iin is 
absent only on on© side : while in the fourth specimen one of the pectoral 
fins is absent. Such abnormalities have been considered to be instances 
of genital variations or mutations in fishes. The author regards them as 
eases of injury to the developing embryo. The validity of the two apodal 
genera Ckmma and Apiia is discussed in the light of these observations. 

The fauna of the Loktak Lake in Manipur . — By N. 
Anis’andale and S. L. Hora. 

The Loktak lake is a body of water occupying a shallow depression 
in the Manipur valley. It is almost choked with submerged vegetation 
and a large part of its area is covei'ed with floating islands composed 
largely of grasses and sedges. Its outflow finally drains into the Chind- 
win river, the largest tributary of the Irrawaciy. In many respects 
physical conditions are the same as those in the InM lake in the Southern 
Shan States, but certain factors are different, notably the chemical 
composition of the water. 

The fauna of the two lakes is totally different in facies and composi- 
tion. That of the Loktak lake is entirely paludine. Certain species are 
very abundant, but the number of species is comparatively small and 
very few of these are highly specialized. The two most important groups 
are the fishes and the molluscs, for the lower invertebrates are poorly 
represented. In neither group do we find any real endemic element. 
Perhaps the most characteristic forms are two gigantic Viviparid Gas- 
tropods. Vivipm'a oxyiropis and Lecythocomha lecythis. These are 
remarkable for their very large but thin shells, which lack the extra - 
\ agant- sculpture of the Viviparidae of the InM lake. Neither species is 
•'•onfined to the Manipur 'I'alley. 

The external ornamentation of the shell in the Vivipa- 
riclae , — By N. Annandale.. 

The ornamentation of the shell in the pond-snails (Viviparidae) is 
partly periostracai (‘‘epidermal”), partly impressed on the outer 
calcareous layers. In the young shell at birth the most important 
feature of the sculpture is the presence in a very definite position of fine 
iiorny ehaetae arranged in three or more spiral rows. These chaetae are? 
entirely periostracai. They disappear to a large extent in the adult, but 
traces of them can usually be found. The fully developed shell differs 
considerably in sculpture in different genera and species, but the ornamen- 
ratioii has the same arrangement as in the embryonic shell, that is to say, 
is disposed along the same spiral lines. The sculpture, however, mainly 
tlie true test or calcareous part of the shell. 

The outer layers of the shell are secreted by two sets of glands 
situated at the edge of the mantle,' namely, The peiiosfcracal glands and 
the caloiforous glands. Their f. unctions are indicated in the names given 
them. Corresponding in position with the sculpture we find a series of 
processes, usually minute but sometimes hypertrophied, on the extreme 
edge of the margin. These act as moulding organs in the periostracai 
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scMilptuve of the embryoiiic shell and in the adult of eertjun spc'oies iu 
which they are hypertrophied (e.g. Vivipara oxytropis) ai'e dij-edly 
associated with the presence of smooth and prominent but hollow spiral 
ridges on its external surface. The more elaborate and more l.irokei] 
sculpture of such forms as Taia naticoidcs and Margarya mdanoides is. 
howweiMiot due to the action of these processes, although it (-onvspond,- 
in position with them, but is correlated with temporary and ])artial 
hypertropy of the calciferous glands. 

Notes on the venous system of Varanm bengalen-^is . — 

By r>. B. BHATTiCHARTA. 

The main points calling forth attejition in the venous system of 
Vfmnms hengahmis are tlie following : — 

(1) In addition to the medianly situated anterior abdominal vein 

formed by the confluence of two pelvic veins, a. well- 
developed and. paired system of epigastric veins is present, 
each of the two epigastric viens opening separately into the 
anterior end of the liver of its side, 

(2) A pair of blood vessels which anteriorly become joined tcgetiief. 

to form the main trunk of the hepatic portal system, arise 
each from the renal portal vein of its side, thus establisluiig 
a direct communication between the renal portal system and 
hepatic portal system. 

(3) The postcaval vein splits into two posteriorly and each la'aiieh 

instead of ending in the substance of the kidney, ^ends 
).) ranches into it and reappears at the posterior end of the 
kidney and forms a complete loop by junction witli. its 
fellow of the opposite side. 

(4) The umbilical vein or any vestige of it is not to be seen, at any 

rate in the adult. 

Preliminary observation oxi tlie eyes of the ainplupod, 
Qmdrivmo hengahmis, Stebbing. — By B. Chopra. 

The amphipod Quadnviaio hmgalemis, a common species on the east 
coast of India, is remarkable for possessing two pairs of compound eyes 
on each side. In the young each of these pairs is represented by a single 
■eye, which later separates into two, the two halves remaining joined 
together for a period. .In Indian specimens the minute structure of the eye 
is normal, except for the presence of a numl,)er of apparently cliitinous 
bodies connected with the crystalline cone. Cheurent has, however, 
recorded specimens (from underground waters in Zanzibar) in which the 
03 es are mai’kediy degenerate. 

Morphology and biology of the red cotton bug, Dysdenois 
cingulatus (Fabr.). — By Hem Singh I^rfthi. 

Habits, life-history, external and internal anatomy are de.scribed in 
detail. 

The pigment giving a general red colour to the insect penetrates 
some of the internal organs also, e.g, testes, stink gland.s, etc. It cannot 
be extracted by any grade of alcohol. 

Both pairs of wdngs though well developed are seldom used. TIk-* 
inovement from plant to plant is affected by walking rather than dig! it. 

The copulation may last as long as 72 hours and in this proces.s the 
iieads of male and female are turned towards the opposite sides, h'he 
normal activities — food taking and locomotion — are carried on as ttsual. 

There are very slight changes in the external anatomy during 
development. 
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Like a few othej* HeUroplcra. it has well deveioped fiilera, situated 
on the sides of the cly pens. 

The mesouotmii is differentiated into the fourtypicalsclerir.es — the 
Prescutnm, Scutum, Scutellum and Postscuteliurn—but the case of .'\Ieta- 
notiiin is unlike that of the majority of Heteroptera. It has only tw<- 
pieces, which is a primitive feature. 

The pleural sutures present in Heteroptera in general are quite absent 
here. In the hind wings there is an extra vein between the costab apical i> 
and costal decurrens — this is not described by Feiber who names thesv* 
veins. 

Tlie variation in the number of ceils of the fore wing is an interesting 
feature, it may differ in the two wings of the same individual. 

The gonopophyses of the female are much reduced, probably corre- 
fated with the fact that the eggs are laid in loose soil near the base of the 
]>laut a.nd female has not to pierce hard woody tissues, for the purpose. 

Tlie statement that there are only nine spiracles in Hermptera doe.' 
not hold good for this insect. In the female a tenth spiracle, though in 
the process of degeneration, is present on the 8th abdominal seginent 

The pharynx has a characteristic structure adapted to the sucking 
habh*. of the bug. It is continuous with the suction canal, fornied l>y the 
two maxillae. A pedent epipharynx is absent. 

There is a pair of salivary glands — salivary receptacles as separate 
organs, are not present. But the arrangement of different parts and 
salivary ducts shows that they are confluent with glands themselves. 

IMo part of the alimentary canal intervenes between the maipighian 
tub ales and the beginning of the rectvuii. 

Testes are not follicular, but compact, two in number. I.Iiey lie 
^’cntral to the alimentary canal and not dorsal to it, as is the case in insects 
generally. Male accessory glands, two in number, assn me a huge size 
during the reproductive activity of the insect. 

Ovaries — one pair — eacli consist of seven tubules and not eight (as in 
other bugs) ; further all the tubules lie in one plane — ^both are uncommon 
features. Besides the usual accessory glands and spermatheca, there is a 
peculiar funnel-shaped gland with Its duct opening into the lumen of the 
uterus. 

There is an extreme degree of concentration, only two ganglia on 
the ventral nerve card. 

A pair of red bag-like stink glands, connected to €^aeh. other by a 
transverse duct, lie on the ventral wall of the me tathorax, below the 
ventral nerve cord and behind the second thoracic ganglia. 

The tracheae of the respiratoi’y system were studied after injecting 
t'nem with Indian ink. Curiously the ventral ]>ranches of the raain 
tracheae of one side were not joining with each other to form the conti- 
nuous ventral longitudinal trunk. This arrangement is not found in any 
insect described in the literature available. The usual dorsal iongi- 
rudinal trunks are present. 


(Attain points hi the vascular system of Varanas ih-nijaT 
ensis.—By G. S. Thafae. 

Our present knowledge of the vascular system of the genus Vamnn<< 
is chieffy due to Hochstetter and Beddard, but their descriptions do not 
apply to the case under consideration. The noteworthy points in. the 
present c?ase ai’e ; — 

L Tile presence of external jugular vems on both sides in connoc 
tion with the anterior vena© cava©. These form, us in 
birds, the jugular plexus. 

’2, Azygos vein from the right superior vena cava is quite indepen- 
dent vein terminatingin the body wall. It has no connection 
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with the suprarenal portal system, as described by Bed- 
dard. 

o. Peculiarities in the portal system. Besides other branches 
joining the liver, we find both the branches of the femoral 
vein, unlike amphibia, take part in the formation of the 
hepatic portal system. Pelvic veins of both sides unite to 
form anterior abdommat vein, while the other branch of the 
femoral, unlike amphibia, and other lizards, runs along the 
rectum and after receiving a branch from the hypogastric 
forms one of the roots of the hepatic portal vein. 

i-. Suprarenal body lying anterior to the kidneys has its own 
blood supply and forms what is known as^ suprarenal portal 
system. Beddard's statement regarding its formation in V. 
griseiis is confirmed for this species as well. Renal portal 
system is considerably reduced, being represented only by 
tile hypogastric veins formed by the division of the caudal 
vein from the tail. 

5. A more complete account of the arterial system is given than 
had previously been furnished. The chief points calling 
forattentionare;— 

(а) The common origin of the epigastric arteries from the innomi- 

nate (common carotid) and the origin of a branch to the 
liver from the left epigastric only. 

(б) The presence of only the dorsal type of the subclavian artery, 

arising as a single vessel from the right systemic. 

(c) The origin of two visceral arteries from the left systemic before 

its union with the right, 

(d) The supply of blood to the stomach by two distinct arteries 

— one arising independently from the left systemic and the 
other as usual a branch from the mesenteric artery. 

General habits and some systems from the anatomy of 
Lahore 8colopcndm,~B'y L. BhatIxI. 

Scolopendra is not abundant in Lahore and it is not therefore easy 
to obtain the specimens. In summer and spring their number is com- 
paratively larger. Division of the body into segments and large number 
of legs help in rapid locomotion, consequently the legs of the animal are 
powerful and divided into distinct joints. 

From shape and structure of the head appendages Scolopendra 
appears to be a powerful carnivorous animal able to wage war with 
large insect tribes. The animal has got a number of slit-like respiratory 
openings which are nearly laterally situated on alternate segments in 
pleura. Their number and position is constant in ail the animals. 

Internally the alimentary canal is a straight tube, and can be^ 
conveniently divided into oesophagus, crop, midgut, etc. A pair of 
convoluted malpighian tubules lie on the sides of the alimentary canal 
and enter in to it between the segments 19, 20. Two pairs of salivary 
glands are situated laterally to the oesophagus each having a definite duct 
of its ovv?n. 

The nervous system consists of a ring-like structure in the anterior 
region forming an oesophageal collar round the oesophagus. Supra- 
oesophageal mass or the brain proper is represented by two pear-shaped 
quadrilobate masses, touching each other at their bases. The suboeso- 
phageal ganglion is a thick compound structure from which nerves fot 
four pairs of head appendages or jaws arise. 

i>om the suboesophageal ganglion runs the double ventral nerve cord, 
uniting with each other in the centre of each leg- bearing .segment to 
form ganglia. Every segment has its oven nerve supply from the 
ganglionic swellings. 
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An instance of convergent evolution in Coleoptera .' — By 
S. Maulik. 

The present paper aims at describing two remarkable beetles, one 
from the Garo Hills, Assam, and the other from Barknda Island, Chilka 
Lake. In striiettire they difiFer considerably, but they bear a close resem- 
blance in the extraordinary development of the terminal joints of hath 
rnaxiilary and labial palpi. This may be regarded as an interesting 
hist an ce of convergent evolution. One of the beetles belongs to the 
family Malacodermidae and the position of the other is doubtful. 


On tlie systematic position of a new genus Bewaridrihis 
from Benares. — By H. E.. Mehba. 

1. The distinguishing^ characters. — The dorsal setae begin in the 
second segment, are capilliform and uncinate ; the ventral setae unci- 
nnte only ; the penial setae are the ventral setae of the 7tli segment. 
The elite!] nm occupies segments 7 and 8. The male genital aperture is 
a large median quadrangular depression on the ventral surface of the 
Tth segment. The two vasa deferentia open separately in the male 
aperture ; they are long tubes, the terminal portion of each of which is con- 
voluted and enclosed by a covering of muscle fibres to form a structure not 
unlike the coelomic sac of some Tubifieids {Kawamuria and Branchiiira). 
The atrium is the swollen portion following the seminal funnel, which 
opens in the 6th segment, and is surrounded by the prostate. The 
sperm sac formed by the backward extension of the septum f and ovisac by 
that of the septum J resemble those in the Haididae. Testes and ovaries 
lie on the septa and $ respectively and the spermathecae in segment 6. 

'2. The question of the systematic position is beset with some 
difficulties. With respect to the position of the genital organs and the 
uo.ture of the sperm- and ovi-sacs the worms come near the family ISTaidi- 
i-lae, but in the structure of the male deferent apparatus, prostate and 
coelomic sac they approach the Tubificidae. The latter structure is 
difierent from that in Kawamuria and Branchiura owing to the atrium 
not being enclosed ill it , There is no para-atrium also. In possessing 
<:>nie median male opening they resemble the Both?*ionetiron. 

On a hitherto unrecorded vein and an artery in the circu- 
latory system of the common Indian frog, Eana figrO 
na. — By H. C. Ahuja. 

1. The so-called oesophageal artery of the frog has not been 
observed arising directly from the systematic arch. On the other hand, 
there is a distinct branch of the ** Oocipi to- Vertebral Artery ” going to 
the oesophagus. 

2. A fairly conspicuous vein joins the renal portal vein a little 
above the point where the femoral vein bifurcates into the pelvic and 
the renal portal. It is proposed to give a separate name to this. 

3. A buff-coloured glandular body of a large size, somewhat conical 
in shape, lying immediately anterior to the heart, has also been observed. 

Parthenogenesis in the Braconidae (Hymenoptera). — By 
M. A. Husain-. ■ ' 

Parthenogenesis is known to occur in a number of insects belonging 
to t he order Hymenoptera ; but there seems to be no record of the occur- 
renee of this phenomenon in the family Braconidae. Whit© breeding 
Microhracon sp.^ a parasite of Eariaa fahia and E. instilana, it was found 
that all the eggs laid by certain females developed into males only. 
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Further observations proved conclusively tluit all unfertilised iVnndes 
laid eggs that developed only into males. 

Tji addition to the scientific interest this plienonieuon is nf great im- 
portance in apxdied entomology. 
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INTRODUCTION. 



It has probably occurred to other botanists lierc^ present, 
as it has to myself, that the study of extinct forms of plant 
life lias hitherto occupied, in Indian Botany, onl}^ a ver\' snl)- 
ordinate position. From the geological side, oi* course, the 
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fossil piants of India have received a great deal of attention . 
Indeed it is to the geologists that pve owe not onl.v tlie 
^^ ealth (.>f material now available, but also the first comprelen- 
si ‘re aeeount of this valuable material. To the geologist, how - 
ever, the iiiiportaiice of a fossil plant centres round its value as 
an index of the age of a stratum. The structure of the relic is 
to him a comparatively trivial matter, and the name applied 
to it is no more than a mere s^nnbol. The botanist, on the 
other band, is mainly interested in its structure and affinities, 
for he regards it as a stage In the evolutionary history of plants. 
To Idni. therefore, . even the name that is applied to a fossil 
is oflvn a matter of real concern, lest it should convey a mis- 
leadiim: impression as to our actual knowledge of its relation- 
ships. . 

Ily ow n interest in palaeobotany raises the hope that I 
may helj) to briog this fascinating subject more prominently 
to the notice of my countrymen: and perhaps even succeed in 
inducing a larger nurnber of them to turn their attention to the 
ricl'i field that it offers for original investigation. With this 
end in \ iew 1 propose to devote my address to a brief review 
of llie present position of Indian palaeobotany. 

Before proceeding further I wvish to make it clear that by 
eontrasting, as! have (lone, the geological and the botanical 
standpoints in palaeobotany, I do not in any sense venture to 
eomptin* their intrinsic values. And I repeat, as indeed will 
also be (dear from wdiat I have to say, that without the energy 
and the resources of tlie Indian geologists the science of fossil 
}.)iants in. this country woukl have been practically nowhere. 
At the same time it will, I think, be agreed that it is oul>' b\ a 
combination of the two points of view that the best sciciitifio 
results can be obtained. 

HISTORICAL SKETCH. 

The liistoiy ol our knowledge of Indian fossil piants is fijr 
the most part embraced b\' the publications of the Geological 
Survey of India, ^ which was founded in the middle of last eam- 
tiivy. Long before that time, however, tlie great Fre.nch palaeo- 
botanist Ad. Brongniart (Brongniart 1828, i828“37) had desertlr- 
ed a- few fossil plants from this country. In 1839 J. F. Ro\de 
(Royle 1839), in his well known '‘Illustrations of the Botany 
and other Branches of Natural History of the Himalaya Mo mu- 
tains,*' included figures of some fossil plants, which were sui)- 
sequently re-examined by the late Dr. E. A, Newell Arber 
(Arbei* 1901). wlio also described (Arber lOOu) the British Mu- 

' Be.ydcH numerous roferenees in the earlier volumes of the -lourtuil uf 
Uie Aaiath' Society of Bengal and a few .in European journals such as Uif 
lAiai'terly .fouvnal ef the G(-*ologieal Society, the Gi'olo^ical Mafra/iiu*. 
arifl otlirrs. 
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seum collection of Indian Lower Gondwana plants in his mo- 
nograph of the Glossopteris Elora. In 1850 McClelland pub- 
lished the Report of the Geological Survey of India for the 
session 1848-49 (McClelland 1850) including some hgures and 
descriptions of Indian plant-remains. Ever since tlien the 
work of the Survey has been one of ceaseless activity, as is 
witnessed by the mass of information that is now available on 
all the different aspects of Indian geology. As regards the 
palaeobotanical aspect, with ^ which we are here mainly con- 
cerned, enough material had already been collected for the 
completion in 1886 of a monumental work in four volumes, 
entitled the “Fossil Flora of the Gondwana System {Oldham 
and Morris 1863 ; Feistmantel 1876-1886). This was the result, 
chiefl y, of the labours of Dr. Ottokar Feistmantel; a portion oi 
the first volume had already been published as early as IS63 
by Dr. T. Oldham and Prof. 0. Morris. The chief \'alue oi 
this w’ork consists in the illustrated descriptions of the more 
prominent types of Gondwana plants known at that time. The 
descriptions were based upon collections made in different part.- 
of Peninsular India by Feistmantel himself, by Griesbaeh, 
Stoliczka, Waagen, King, the brothers H.F. and W.T. BInnford 
and many others. 

The greater part of what we now know as the Gondwana 
Flora had thus been worked out before Feistmantel’s retire- 
ment ill 1885. But important additions were subsequently 
made to the collections of the survey not only from various 
parts of the peninsula but notably from Kashmir, where plant- 
bearing deposits of palaeozoic age were first discovered in 1902 
by Dr. Noetling at a place not far from Srinagar (see Holland 
1903, p. 22). In these plant-bearing strata of Kashmir, Dr. 
Hayden (Hayden 1907) and Mr. Middlemiss (Middiemiss 1909) 
recently discovered fresh specimens, and to the latter author 
we also owe the discovery of a number of other localities in 
Kashmir where plants of a similar age were found by him only 
about ten years ago (Middlemiss 1910. 1911). 

In the meantime, the science of palaeobotauy had made 
far-reaching progress, both on account of the mass of newly 
discovered material and of improved methods of investigation. 
FeistmanteFs descriptions and interpretations, although an 
admirable piece of work at the time of publication, had left 
much to be desired from the point of view of the modern 
palaeobotanist, it was therefore desirable that the newl\ 
acquired specimens of Indian Gondwana plants should be des- 
cribed, and many of FeistmanteFs original types re-examined. 
This task was carried out in Europe, chiefly by the late Pro- 
, lessor R. Zeiller at Paris (Zeiller 1902) and, more recently, by 
Professor A. C. Seward, with whom I had the privilege of shar- 
ing part of this interesting work at Cambridge (Seward 1905, 
1907, 1912 ; Sewwd and Sahni 1920). 
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I have hitherto referred only ■ to the plant -remains of the 
Gondwana System' of India. While these undoubtedly form 
the bulk of tiie Indian collections there still remain, to be men- 
tioned a very considerable number of plants of Tertiary and 
Post-Tertiary age. Numerous ..references to these will be found 
scattered over the pages of the Records and Memoirs of the 
Geological Survey from, the earliest volumes onwards.' Here, 
are included, for the most part, petrified woods of dicotyledons 
and .monocotyledons, which occur plentifully in certain parts 
of India and Burma : as well as numerous impressions of leaves, 
fruits and seeds, also of angiospermous plants. These have 
come from the Karewa deposits of Kashmir (God win -Austen 
1864; Middlemiss 1911) and other beds of Tertiaiy age in the 
Punjab, Sind, Baluchistan {H. B. Medlicott 1864; 'Feistmantel 
1882 ; Vredenburg 1908 ; Pilgrim 1908), Burma (Theobald 1869 ; 
Holland 1909, p. 46 ; Cotter 1908, 1909 ; Stuart 1910 ; Pilgrim 
1910 ; Holden 1916), Assam (Seward 1912^) and the Bombay 
Presidency (W'ynne 1868, 1869; W. T. Blanford 1872). Lastly, 
mention may also be made of the geologically quite recent 
submerged forests on the island of Bombay and on the Tinne- 
velli coast, which almost bring us to the history of our own 
times (W. T. Blanford 1878 ; H, B. Medlicott 1881 * La Touche 
1920). 

I wish to bring the fact prominently to your notice that 
these Tertiary and Post-Tertiary plants of India practically all 
remain iininvestigated, and to suggest that they would well 
repay the trouble of a critical examination. 

At the other extreme in point of age we have also a few 
fragmentary plant-remains recently discovered b 3 r Dr. Hayden 
in the West Himalayan province of Spiti (Hayden 1904). Thej’^ 
are of interest as the earliest known Indian fossil plants which 
are determinable with any approach to accuracy. Their posi- 
tion in the sequence of strata probablj^ corresponds to the 
Middle Carboniferous of the European stratigraphical scale. 

THE NATURE OF- .THE MATERIAL. 

Unfortunate^, the plants that have come down to us in 
the fossil condition are only in rare eases preserved in such a 
manner as to reveal their internal anatomy — and 'herein lies the 
chief difficulty with which the botanist has to contend. This 
difficulty is ail the greater in India, where the number of petri- 
fied plants yet discovered is disappointingly small. B}’' far the 
great majority of Indian fossil plants are merely the impressions 
of detached leaves or other fragments, and these naturalty do 
not show more than the outward form and the surface features, 
such as the venation in the case of a leaf. In quite a number 
of so-called impressions, however, it. is possible, after suitable 
treatment, to make out the structure of the epidermal la^^er in 
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eon^idrrabJe detail ; and impression s of sporangiferous froiid> 
will :t:oraetimes yield microscope preparations of spoi'ar.o’ia 
and spoj*es which go a long w^ay towards establisiiing the idefi- 
tity of otherwise unj*ecogilizable fragments, it is needless to 
emphasize the value of such determinations both to the stra^i- 
graphieal geologi.-^t and to those interested in the geographical 
distribntion of the floras of the past. The investigation oi 
fossil cuticles, although hitherto carried out in a relatively 
insiiznificaiit luiniher of species, has already brought welcome 
additions to our knowledge of Indian fossil plants {Holden 
1915 : Seward and Sahni 1920), and promises to yield a rich 
harvest of results. 

FHYSKVAL COXOITIONS DURING FORAIATIOX OF 
Pl.AXT.B&lARING DEPOSITS OF INDIA. 

Before I pass on to a treatment of the fossil tit)ras of 
India, it may be of some interest to visualize the physical condi- 
tionS; climatic and topographical, that obtained during the 
times wlieii these floras lived and died. 

The great triangular peninsula of India, where the majori- 
ty of the known fossil plants were discovered, is one of the 
most ancient land-sui'faees of the globe. During the Alesozoit- 
era it formed part of a vast continent wliieli stretched from ^'^ourlt 
America, through Africa to Australia. It thus covered the 
enormous area now occupied by the vSouth Atlantic and Indian 
Oceans. This Southern Contment, which carries the Didian 
name of GoraUvanaland was bounded on the north by an extern 
sive ocean separatingit from an equally vast northern land-mass 
which joined up the present continents of North America iuul 
Eurasia. With the dawn of the Tertiary era, however, there 
came earth -movements of a violent character. These resulted in 
a break-up of the Gondwana Continent, the greater part of it 
being engulfed by the ocean, leaving the isolated peninsnias 
of South America. Africa, India and Malaya, and the Austra- 
lasian Archipelago w'ith its island continent of Australia. 

Thes(‘ are a few of the fundamental results of a critical 
examination of the rocks composing the scattered remnants of 
Gondwanaland: and paleobotany, it may ])e claimed, has contri- 
buted handsomely to their achievement. The testimony of tlie 
rocks points unmistakably to an analogy in the physical c<.»u- 
ditions in India, Australia and South Africa during AFesozoic 
times. 

During part of the Upper Carboniferous age the Goudwana 
Continent was visited by glacial conditions which have left evi- 
rhmce of their wide -spread character. The extent of the area 
thus aifeeted can be imagined from the fact that at a level in 
the stratigraphieai scale corresponding to the Upper (larboni- 
ferous of Europe there occurs in Australia. India, South Africa 
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and even South America a- glacial deposit, ol. a remarkably inii- 
torm character in all these distant countries. Following this 
period of intense cold, which must have either destroyed all 
life or driven the inhibitants to less inhospitable climates, 
there supervened an era of peculiar earth -movements, result- 
ing in the formation of numerous fresh -water lakes by the 
subsidence of large tracts of land. The thick series of sedi- 
ments that were brought down by the rivers and deposited in 
these lakes are known in India as the Clondwana System of 
rocks. In these sediments are found buried numerous remains 
of the terrestrial plants and animals that were swept down by 
the rivers during periodical floods. The GfOndwana rocks, 
therefore, are a most' valuable record of the terrestrial life that 
existed during the successive geological epochs from the. 
Carboniferous till the Lower Cretaceous. 

The geologists farther tell us that towards the close of the 
Cretaceous era an enormous tract of country, of which the 
present Deccan plateau is only a small remnant, was covered 
up by an intermittent series of lava-flows which probably 
welled up from volcanoes of the fissure type. At intervals 
there occur, between the successive sheets of lava, some fossiii- 
ferous deposits of lacustrine or fluviatije origin, known as the 
Inter-Trappean Beds. These sedimentary beds are, as Prof. 
Wadia expresses it. ‘‘valuable as furnishing the history of 
“the periods of eruptive quiescence that intervened between 
“ the successive outbursts, and of the animals and plants that 
“again and again migrated to the quiet centres” (Wadia 
1919, p. 197). 

The fossil remains of the plants that have lived in these 
regions since the dawn of the Tertiary era have been discovered 
in a series of deposits whose outcrops are widely scattered. 
They have been found in the peninsula of India in Sind, Guja- 
rat, Travancore and along the east coast. In the extrapenin- 
sular area they occur in Burma, tbe N.W. Himalayas and 
Baluchistan. 

INDIAN FOSSIL FLORAS. 

We may pass now to a consideration of the more impor- 
tant types of vegetation that fiourishjedAltiring the successive 
geological epochs in this part of the earth's surface. 

I , Precambriun. 

Quite recently certain fossils discovered in Indian rocks 
, regarded as of Ouddapah age have been 

,ua apai. referred to the geims Cryptozoo 7 i {Yreden- 

burg 1921), which is already known from Pre-Cambrian and 
later rocks in North America and Australia. The name Crypto- 
zoon Is misleading, for the specimens are believed to calca- 
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teoiis algae (Pirsson and Sohnchert 1920) and not the remains 
ot‘ animals, as the name would lead one to suppose. As regards 
the Indian specimens, before a thorough examination is made 
it would be rash to deny their vegetable nature, but the few' 
specimens that I have seen superficially through tlie courtesy 
of Prof. H. 0. T)as-Giipta, do not appear to ]:>e convin- 
cing. 

Although supposed traces or plants have been disco \'ered 
in India in rocks of Vindhyan age, a eare- 
in lyan. examination has always led to their rejec- 

tion as evidence of vegetable life (Vredenburg 1908). These so- 
called ''fucoicl markings show only a treacherous resemblance 
to certain Thallophytie plants, and are in reality probably the 
tracks of some obscure aquatic animals. 


Silurian of Spiti. 


11. Siliirian. 

About sixteen years ago Dr. Hayden dis- 
covered some fossils, regarded by him as 
plant-remains, in the lowermost l)8ds of the Silurian system of 
Spiti (Hayden 1904, pp. 24, 32), but unfortunately they are so 
badly preserved that their botanical value is very doubtful. 


III. Carho7iiferoiis. 

The earliest Indian fossil plants which it is possible to 
... • A-o -A* identifv with anv approach to accuracy were 

Po Senes 0tSp.t,. discovered' by Dr. Hayden in Spiti 

(Hayden 1904, p. 47), They were collected near the village of 
Po which is situated on the Spiti River, a large tributary of 
the Upper Sutiuj. The fossils, however, areonh’ fragments of 
sterile leaves. They were examined by the late Prof. Zeilier 
who, while hesitating to identify them specifically, comparexi 
them to some fern -like plants from the Oilm of Australia and 
Europe.^ 

In the absence of sporangia and other data it is impossible 
to say whether the plants in questioii are time ferns or fern-like 
seed-bearing plants. The meagre evidence afforded by these 
fragments did not throw much light upon tlie exact age of the 
rocks in which they were, discovered, but the more recent work 
of Middlemi.ss tends to show^ that the rocks are of Middle Car- 
boniferous age (Middlemiss 1910, p. 223 ; Hayden lOKb p. 261 ). 


* (a.) Mhacopteris ovata McCoy =1?. inaequilatera O. Feist, {non 
Goepp. sp.) from the Culm of Smith’s Creek, Port Stephens, and Arowa, 
H.S.W. 

(6.) Sphenopteridium furcillatum Ludwig (sp.) from the Culm or 
Devonian of Hesse-Xassau. 

(c.) Sphenopteris rigida Jaxidw. from the Culm or Devonian of Hesse- 
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These fern -like plants are, therefore distinctly, older, .than the 
oldest flora of the Gond.wana..' System. 

, We come now to the floras of the Gondwaoa System itself. 
The aceoiiipanying Table ,.(Table I) shows the composition of 
the more important fossil flox’as of India. 

As a glance at the Table will show, the great inajo?ity of 
the known species of Indian fossil plants come tinder the Gond- 
wana System, which itself embraces a '.nninber.of fairly weli- 
markect flo,ras. 

I said at an earlier stage that there is evidence of wide- 
spread glaciation in Gondwanaland to’wards the close of the Pa- 
laeozoic era. Although jirimariiy derived from the existence of 
indubitable marks of ice action, this conclusion is supported 
by the total absence of all signs of life in the deposits in ques- 
tion. But as soon as there was a return to a \rarmer tempera- 
ture the desolate waste laid bare by' the retreating ice was in- 
vaded by life, for in the strata immediately o\-eriying the gla- 
cial deposits are found the fossil remains of a few phints and 
.animals. , , 

These plants constitute the Talchir flora, the earliest of 

Talchir Gondwana Series. The Karharbari stage 

Karharbari. immediately overlying the Talchir contains 
a much richer assemblage of plants, and also 
coal seams — ^faets pointing to climatic conditions well suited to 
the growth of a copious vegetation. But the few plants that 
have been found in the Talchir stage have a special interest at- 
taching to them, for they were among the pioneers of the invad- 
ing army that was soon to colonize the land. 

The question may natarally be asked : Were these early 
arrivals .structurally better fitted than their followers for a 
place in the vanguard of the advancing host ? If so. what 
advantage did they possess over the others, that enabled them 
to preceed them in their migration ? 

For a complete solution to the question we must await 
further information about the organisation of tlie.se interesting 
plants — at present our knowledge of them is almost confined 
to isolated leaves and stems which do not carry us very far. 
But it has for some time been suspected that at least one of 
these early Gondwana plants bore seeds that had veiy much 
the same appearance as the winged fruit or ‘ samara ’ of the 
modern elm (Ulmus). The conjecture is at any rate worth, 
hazarding that the easy dispersal of the seeds through tlie 
agency of the wind may have been a factor concerned in the 
early arrival of at least one of these plants. A number of seeds 
of this kind, appropriately called have been found 

in the Talchir, Karharbari, Raniganj ■' and Panchet beds in asso- 
ciation wdth leaves of Oordaites and Qangamo'pteris. They have, 
however, not been seen actually attached to either of these 
plants. Other seeds of a similar age, differing in the possession 
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of a narrower wingj are known as Cordaicar^ms^ but these, like 
Bamaro 2 :> 8 is, giVB no cine as to nature of the parent plant. The 
question of the attribution of ail these seeds is therefore 
shrouded in ni3"stery. 

From the Karhabari beds Feistmantel had figured a 
peculiar-shaped scale-like organ to which Br. White gave 
the name Arhenia mdiea, and this now becomes especially 
inteiesting in the light of a recent discovery. Certain scaie-like 
organs somewhat similar to the Indian Arheria were described 
only a couple of years ago by the Swedish geologist Lundqvlst 
from rocks of a similar age in Brazil (Lundqvlst 1919), and these 
show some Cordaicarpus seeds in organic connection. The point 
that I wish particularly to bring out is that these flat winged 
seeds are borne upon recurved pedicels suggesting a pendulous 
attachment favourable for dispersal by the wind. That ^4r5e- 
ria indica also bore reproductive organs, as hinted long ago by 
Feistmantel, and, moreover, that they were seeds of the ^Shma- 
ropsis or Cordaicarpus is at any rate a plausible sugges- 
tion. But the identity of the parent plant still remains obscure, 
for Arheria itself is only known in the detached condition. The 
choice seems to lie betw een Gangamopteris and Cordaifes, with a 
strong presumption in favour of the latter, for Gangamopteris 
has not been found in India above the Raniganj beds, while 
both Oordaites and Samaropsis persist up to the Parsora 
stage (See Table II.) 

It will be noticed from the Table that the Karharbari flora 
contains a relatively very large number of plants whose affi- 
nities are unknown. 

In the year 1902 I>r. F. Noetling, then of the Geological 
Survey (see Holland 1903, p, 22), made an important dis- 
covery of Lower Gondwana plants at Khunmu, neai’ Srinagar 
in Kashmir, thus extending considerably to the north the 
known northern boundary of the Gondwana continent in 
this region. Br. Noetling’s small collection from Khunmu, 
which was later supplemented by Br. Hayden from the 
same neighbourhood and by Middlemiss from several other 
localities in Kashmir, is particularly interesting. Among the 
half-a-dozen species discovered in a short time from Kash- 
mir there are at least two or three which are entirely new to 
Gondwanaland. Of these, Gangamopteris kashmirensis closely 
resembles G. cyclopteroides, but the species of Psygmophyllum 
{P. HoUandi and P.iHaydeni) are not easily identified with any 
known Gondwana plants. It may be that these species will 
later on be discovered in more southern regions. On the other 
^ hand, it is possible that in this northern maritime province of 
Gondwanaland, which presumably enjoyed a more equable 
climate, there flourished a vegetation somewhat different from 
that in the interior of the continent. Any further light on this 
question would be of considerable interest. 
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IV. Permian. 

■ In tile next .higher stage, Barakar, two new groups, the 
Barakar .Splienophjilaies and' the Cycadophyta make 

their appearance.' The Cyeadophx’ta are a 
phyloiii of GymiiO'Spemis worthy of note as the most credited 
ancestors of a race that adopted angiospermy. Although they 
seem already to have, made their appearance in the end of the 
Palaezoic era. it was not till Jurassic times that the.}?^ attained. ; 
their maximum development. The Bquisetales are ^ supple- 
mented by the genus PkyfUotheca, ; important additions are also 
to be noticed in two woody Btems {Dadoxylon sppj which are 
the earliest plants with internal structure preserved yet described 
from India (Holden 1917). One of these ' stems ' iB,ay well have 
borne the leaves known as 

Ike Ironstone Shales have yielded only some badly pre- 
served plant-remains, but the RaiiiganJ beds 
overlying them contain a rich assemblage 
largely made up of plants with net-veined 
leaves, Glossopteris. is here seen its best development, several 
of the species being confined to these beds, while Gangnmopfer is, 
as far as I know, appears in the Indian flora for the last 
time.. ■ 

F. Triassic. 


.Ironstone Shales . ; 
Ptanigan j . 


With the en<] of the Raniganj stage we approach the close. 

Panchet Palaeozoic era. At about this time 

the rich vegetation of the Raniganj period 
appears to have met with adverse conditions, for the rocks of 
the succeeding Panchet stage have yielded a decidedly poor 
flora. Indeed there is independent (petrographical) evidence 
of another period of intense cold at a time roughly correspond- 
ing to the Triassic of Europe. We further know from similar 

Parsora evidence that the close of the Lower Gond- 

wana Period, represented by the Parsora 
stage, was in India probably visited by a dry desert-lilsie climate. 

The effect of these unfavourable climatic conditions upon 
the vegetation of the land is visible beyond mistake. Of the 
varied assemblage of plants which were responsible for the 
formation of thick seams of coal in the earlier vStrata we have 
now only a few stray representatives. Glossopteris, ScMzoneura 
and Gordaites appear to have been among the hardiest survivors. 
They trace their history far back in the Gondwana period, 
and it is interesting to note that Samaropsis, as well as certain 
detached scales with an entire or lacerated margin, have kei)t 
them faithful company. This association through these long 
ages is probably of significance in the correlation of these 
fragmentary plant-remains. 

Perhaps the most remarkable event of this period is the 
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a])pearance in these regions of two new forms, CladopMeMs 
denticulaia and Danaeopsis Hughesi, Of these the former is a 
fern that enjoyed an almost world- wide distribution in Meso- 
zoic times, especially in the Jurassic peidod. Danaeopsis Hu- 
ghesi — a large fern-like frond, which by its whole appearance 
strikes me as being only a giant Thmnfeldia — is characteristic 
of the Upper Triassic and Ehaetic periods; it has been record 
ed also from South Africa, Tonkin, China and Aostralia* 

The small assemblage of plants found in the Parsora beds 
of India is thus full of interest. There is here a mixture of 
the past and the future : the past is represented by the typi- 
cally Palaeozoic forms GJossopteris and Vertebraria, ScMzoneura, 
Cordaites, Samaropsis and the peculiar Squamae; the future is 
heralded by Gladophlebis denticulata, pre-eminently Jurassic 
species. It is significant that the beds containing this mixed 
flora were included by Peistmantel in a Transitional Series 
(Middle Gondwana) intermediate between the Lower and Upper 
Gondwana. 

Taken as a whole, however,— and this is a fact I wish parti- 
cularly to emphasize— the flora of the Parsora beds of India, 
shows a much greater affinit}^ with the earlier floras than with 
that of the Jurassic period. 

In a masterly address dealing with the geographical distri- 
bution of the former vegetations of the world Prof. Seward 
arrived at some far-reaching conclusions, one of wdiich 1 may 
be allowed to quote : — 

“ As we ascend [from the Ehaetic] to the Jurassic plant-beds 
“ the change in the vegetation is comparative!}" slight, and the 
same persistence of a well-marked type of vegetation extends 
‘‘ into the Wealden period. It isa remarkable fact that after the 
Palaeozoic floras had been replaced by those of the Mesozoic 
era, the vegetation maintained a striking uniformity of charac- 
**ter from the close of the Triassic up to the dawn of the 
Cretaceous era.’’ (Seward 1903, p. 837.) 

During the seventeen years that have passed since the 
occasion on w^hich these words were spoken, or knowledge of 
the floras of Gondwanaland has considerably increased, and this 
we owe very largely to the work of Professor Seward himself. 
Tlie truth of the statement just quoted as aiDplied in a general 
sense, has been demonstrated in the case of several countries 
whose floras have been worked out more fully in recent years. 
This general correspondence between the Ehaetic and Jurassic 
floras is well seen in Queensland. The Ipswich and Walloon 
series of Queensland have been referred to a Ehaetic and 
Jurassic age respectively (Walkom 1917, p. 28; 1918, p, 81), 
but the general facies of the two floras is not very dissimilar. 

When w’^e come to the corresponding Indian plant-beds, 
however, the case is entirely different. Of the half-a-dozen 
plants known from the Parsora beds, which Mr. Cotter has re- 
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eeiitiy classed as Rhaetic (Cotter 1917),. tliere is only one species* 
CfadopMehis denlicfilata, that occurs in the Jurassic rocks. On 
tlie contrary, there are at least three ifnportant genera, Gor- 
dffifes, CIo<supteris, and Schizoneura, which not only do not 
CK.'Cur in India above the Rhaetic. but are represented in the 
Parsora beds by species that can be traced as far back as the 
Talehir and Karharbari beds, of Carboniferous age. ^ 

There reiimin only two species* namely, TMnnfeldia odonlo- 
■pteroides and Damieopsis {1 Thinnfeldm) Hughesif and these 
are generally reckoned as characteristic of Triassic and Rhaetic 
rocks. 

The niain point is this ; whereas in Europe and elsewhere 
the revolution from an essentially palaeozoic to an essentially 
mesozoic vegetation occurred during the course of the Triasso- 
Rhaetic period* thus dividing the flora of that period into two 
distinct facies, in India this change did not come about till the 
end of the Rhaetic age. The entire Triasso-Rhaetio flora of 
India, therefore, has a uniform and essentially palaeozoic facies, 
and the change to the ^lurassic flora is abrupt* 

Before leaving the subject of the Lower Gondwana floras I 
may draw^ your attention to two other features in which the 
Rhaetic flora of India, as far as it is known, differs notably 
from that of Europe, Australia and other parts of the world. 
These are, firstl 3 % the entire absence of Ginkgoales, and, second- 
ly, a marked general paucit}^ in the number of species. The 
contrast is special!}^ strong %vith Queensland, from which 
country alone at least thirty -four species have been recorded 
(Walkom 1918, p. 66 ; Sahni 1920, p. 21). And it is wwthy of 
note that as many as seven of them are Ginkgoales (s^jecies of 
Ginkgo and Bcuera), while Cor dciites and Glossopieris are coii- 
spicuous by their absence. 

While this paucity of data regarding the Parsora flora 
should be taken as a note of caution, the abolition of the Middle 
Gondwanas as a distinct series, and their inclusion as a part 
of. the Lower Gondwanas — a change recently introduced by 
Mr. Cotter — is a step thoroughly supported by the available 
]>alaeobotanieal evidence. 

Fi. Jurassic. 

As soon as we enter the Upper Gondwana period we are 
transported into a vegetation strikingly diflerent from that of 
the Lower. The Cordaitales have gone for ever. So also the 
Glossopterids, along with a host of other fern-like plants, the 
majority of which are under suspicion as being Pteridosperms. 


' Among these species I have neither incliidad Vertehraria indka 
v/hieii is known to belong to GlosBOpteria ^ nor Samm'opsis and the Squamae 
foe these may prove to be portions of Cordaites and Glossopteris. 
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The Equisetales, once an important element in the vegetation, 
have dwindled to the single Equiaetites^ which has a dis- 

tinctly modern look m*contrast to Bchizomur a. The true ferns 
now claim an imxoortant place, for they are not only more 
numerous but >re sufficiently differentiated to he assigned to 
a number of recent families. It is noteworthy that all the 
fern-species, with the exception of OladopMebis deniimlata^ are 
different from the previous ones. The Cycadophyta, although 
they originally appeared as long ago as the Barakar age (Lower 
Permian), had throughout the Lower Oondwana Period occu- 
pied only a subordinate position in the flora. Now they 
actual!}- dominate the vegetation. But they are not destined 
long to enjoy this mastery, for a rival group, the Conifers, has 
also appeared on the scene, and will turn the tables against 
them in the end. Finally, it is satisfactory to note that the 
hostile ranks of the Species Imertae Sedis hdive suffered heavy 
losses.:"' . ■ ■ ■ 

The sharp contrast between the floras of the Lower and 
Upoer Gondwana which was pointed out long ago b}^ W. T. 
Bianford (1885, p. 42) is visible at a glaoee in Table 11, which 
shows the ve^rtical range of the more important genera. The 
plants have here been grouped according to our present kno\?- 
ledge of their systematic positions. It will be apparent that 
certain of these groups fall almost entirely in the Low^er Gond- 
wanas while the remainder are practicall^r confined to the 
Upper Gond wanas. The Cordaztales, Equisetales and the Glos- 
sopterids, along with a large number of fronds of uncertain 
affinities, are concentrated in the Lower Gondw'anas. The 
Upper Gond wanas have practically monopolized the Oycado- 
phyta and Conifers, as well as the True Ferns- 

I do not propose to enter into detail with regard to the 
constitution of the Upper Gondwana floras. The rocks corres- 
pond in stratigraphical po.sition to the Jurassic and Low-er 
Cretaceous of Europe, and the entire assemblage of plants 
shows a close general resemblance, to the Jurassic and Wealden* 
flora, not only of other parts of Gondwanaland, but also of the 
northern hemisphere. 

The most important groups of the Rajmahal flora are the 
Eajmahal; Kota; Oycadophyta and the True Ferns. In the 

Jabalpur. succeeding floras, Kota and Jabalpur, botii 

these groups suffer a decline and gradually give place to the 
Conifers, which in the Jabalpur stage occupied much the same 
position as the Cycadophyta did in the Rajmahal stage, or the 
Angiosperms do at the present day. 

In the Rajmahal stage the Cjmadophyta are represented 
by a large and varied assemblage of fronds, both simple and 
pinnate, referred to such genera as Nilssonia, Taeniopteris. 
bictyozamites, Otozamites and Ptilophyllum, as well as by a 
number of flowers called Williamsoma. The stem has been 
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found In India only in one species, and has been named Buck- 
kauliu imiica (Sewaixl 1917, p. 488) ; leaves of the Piiiopht^Ihim 
type have been seen in organic connection with it ; they left 
Y)ersisteiit rhomboid cushions on the stem as in the living 
genus Gycas. But it is noteworth}" that the seeoiidar\' wood 
was compact, the mediillarv raws being uniseriate (Bancroft 
1913). , 

It may safely be asserted that some of the, Indian WdMmn- . 
.s-oifah flowers belong to plants having leaves ' of the Ptilophyl-: 
lain acutijcMum type. But as to the organisation of the flowers 
there is no conclusive evidence : there is a difference, of opinion, 
even on such a fundamental point as the unisexual or bisexual 
character of the flower. 

Cycadophytan fronds afford a striking demonstration of 
the utility of improved methods in the study of fossil plants. 
According to Prof. Seward The investigation of the cu tic ular 

“ structure of various Oycadean fronds has supplied a 

'■ basis of classification which affords the best criterion of affi- 
' nity so far available” (Sewmrd 1917, p, 511). Unfortunately, 
apart from Piiloyhyllum, of which the cuticular stnicture was 
quite recently described (Seward and Sahni 1920, pp, 21- 
23) none of the Indian specimens of Cycadophytan fronds have 
yielded cuticular preparations. 

As for the coniferous remains of the Indian Jurassic beds, 
these are very unsatisfactory from the botanical point of view. 
The majority of them are vegetative shoots without any clue 
as to their attribution : they have been placed in a number of 
form-genera such as Elaiocladus, Brackyphyllmn, Pagiophylhun 
and Betmosvoriies. One of the Kota forms has recently been 
transferred to the genus Torreyites^ for it shows evidence of 
two parallel stomatal bands on the under surface of each leaf, 
as in the living genus Torreya. Lastly, there are a few tri- 
angular cone-scales, each produced distally into a long and 
narrow tapering process and bearing a single embedded ovule. 
These are no doubt Araucarian, 

The ferns constitute a strong feature only in the Rajmalial 
flora, in which there are a number of species referable to 
the Marattiaceae, Gleiclieniaceae, Osmundaceae and Cyathea- 
ceae. Practically all the Rajmahal ferns are confined to this 
...Btage,.,,'. . 

The great scarcity petrified plants from the Jurassic rocks 
of India is disappointing, for in rocks of the same age in Queens- 
land abundant petrified coniferous woods and ferns have Ijcen 
discovered (Sahni 1920). 

VIL Cretaceous. 

With the Umia stage we pass into the highest beds of the 
Umia Gondwana period. Plants have been dis- 

covered, so far as I know, only in the upper- 
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most beds of the Umia stage, wMcli are interstratified with 
marine Lower Ci’etaceous deposits homo taxial with the Wealden 
of Europe. The general facies of the vegetation continues 
to be Jurassic, the majority of the known species being identical 
with those already occurring in the Jabalpur stage. The conifers 
are all identical with Jabalpur species. 

The Cycadophytan fronds include one which deserves more 
than a passing notice. This is Taeniopteris vittata, a species 
which has long been known from the Jurassic beds of England. 
Hamshaw' Thomas has recently found evidence to show that the 
English fronds were borne upon a relatively slender axis which 
was repeatedly forked and carried in the angle of each fork 
a single bisporangiate flower for which he proposed the new 
generic name Williamsoniella{^\iova^^\%\^). 

This dichasia] habit is not seen in any modern Cycads but 
it would seem that it was not a rare feature of fossil cycadean 
stems. 


Eeliable data are not yet forthcoming for the identification 
of the Indian frond T. vittata \vit\x the English species; but 
there is a far-reaching agreement in the size; shape and venation 
— almost the only characters that our Indian specimens reveal. 
Nor is it clear beyond doubt that the large nu/».ber of Indian 
leaves referred to the form genus Taeniopleris are all Cycadean. 
But the existence, in the Umia beds, of fronds closely similar 
to the Yorkshire species, as well as the large number of Taeni- 
opterids in the Rajmahal flora may; I think, be taken to 
indicate that we can hopefully look forward to the discovery 
of Indian fructifications of the W illiamsoniella type. 

The dawn of the Cretaceous epoch was an eventful period 
in the history of plants, for it marked the 
Balmir Sand- advent of a new type that was destined 
AngfoVperms^^ ^ before long to dominate the vegetation of 
the globe. That this new type of plants 
possessed important structural advantages over its rivals, may 
easily be conjectured from the rapidity with which it reduced 
them to subjection. 

In India the earliest Angiosperms been recorded from tlie 
Balmir Sandstones of Rajputaua, which have yielded some 
dieot 3 dedonous woods and net-veined leaves (W. T. Blanford 


1877 ; La Touche 1902). These beds are generally assigned 
to a Jurassic age, but if this should prove correct it would be 
a fact of considerable interest, because till now the earliest* 


satisfactory records of angiospermous plants do not go further 
back than the Lower Greensand age. These Balmir plants were 
mentioned b\^ W, T. Blanford as long ago as 1877. More recent- 
ly, in 1002, La Touche raised the question of the age of these 
beds, suggesting that they are probably Cretaceous rather than 
Jurassic unless, of course, Angiosperms appeared in this part of 
the world earlier than they did elsewhere. 
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' The question of the .age of: the Balmir Sandstones, wonld 
appear to need further attention, 'for if the beds are really- 
of Jurassic age it is certainir' surprising that no Angiosperms 
l:ia.\'a yet been recorded' from the not far distant IJmia Beds of 
Kachh, which are generalh" agreed upon' as being Lower Creta- 
ceous. 


Utatiir ; Triehmo- 
poiy and Ariyahir 
Beds. 

Cvcaflean woods. 


Plant-remains of Cretaceous age have been discovered in 
the Utatur, Trichinopoly and Ariyaliir beds , 
which are exposed on the Coromandel Coast 
south of Madras (H. F. Blaiiford 1862). 
These fossils are said to consist chiefly of 
One of them is the stem of a tree-fern belong- 
ing to the recent family Cyatheaceae. It was discovered by 
H. P. Blanford and described by Feistmantel under the name 
Frotocyathectfrichinopoliensis (Feistmantel 1877}. K. B. Foote, 
while describing Cretaceous fossils from the Trichinopoly Dis- 
trict mentioned, among other plant-fragments, a fruit-like bod}^ 
wliicli apparently belongs to an Angiosperm (Foote 1879). 

The Lameta Beds (Infra- Trappean) have yielded some 
angiospermous plant-fragments. In the In- 
ter-Trappean sedimentary beds also plant- 
remains have long been known to occur ; 
these include the fruit-bodies of Chara Mai- 
colmsonii Sow. as well as portions of flowering plants, of which 
the most noteworthy are silicified trunks of palm-trees (J. G. 
^ledlieott 18f>0, pp. 204'-16). 


Lameta Beds (Iri- 
fra-Trappean); Inter- 
'Frappean Beds. 


V III, Tertiary and Fost-Terliary 

Our knov ledge of the Tertiary and Post-Tertiary plant- 
remains of India, as I have already said, is very poor, and 
their satisfactory determination and comparison with recent 
forms is a difficult task. The material is more fragmentary 
than ever. Large pieces of petrified wood and, indeed, entire 
trunks of angiosperm trees have in some places been found in 
great numbers, but the identification of. species from the char- 
acters of the secondary wood alone presents difficulties which 
cannot be adecjiiately met unless there is a consistent s\^stein 
of classifying living timbers on the basis of their anatomical 
features. 

Besides fossil wood (Theobald 1869 ; W. T. Blanford 1872 ; 
Pilgrim 1908, Cotter 1908, 1909; Stuart llHO; Holden 

1916) the only Tertiary plant remains 3 "et known from India are 
impressions of detached leaves of angiosperms (H. B. Medlicott 
1864; Feistmantel 1882 ; Pilgrim 1910; Seward 1912^ ; see also 
Wadia 1919, pp. 215-16) : a few imperfect remains of fruits 
{ Vredenburg 1908, p. 244) and seeds ; and, lastly, some fossilized 
resinous secretions, commonly known as amber (Noetling 1893; 
Helm 1893 ; also Wadia 1919, p. 206). 
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The wo 2 'k of naming and describing these comparatively 
recent plants, although difficult, is none the less important, 
for it is here that we find +he immediate ancestors of the domi- 
nant vegetation of to-day. To those interested in the causes of 
the present — in many cases very peculiar — geographical dis- 
tribution of plants, the study of Tertiary and Post-Tertiary 
floras will serve as a particularly sound basis for speculation. 
This line of investigation may throw a welcome light upon the 
question, recently brought into prominence through the work 
of Dr. J. C. Willis and others, as to whether the wide geo- 
graphical distribution of a species at the present day may be 
taken, apart from other considerations, as a sign of the antiquity 
of its origin. 

The most important Tertiary plant-remains are the petrified 
woods, which appear to belong almost entirely?' to angiospermous 
plants, chiefly dicotyledons and palms. Dicotyledonous woods 
are extraordinarily abundant in the Irrawady System of Upper 
Burma (Theobald 1869 ; Cotter 1908, 1909; Holden 1916) which 
was consequently for many years known as the ‘- Fossil Wood 
Group, till similar fossils were recently discovered also ia the 
underlying Pegu System (Stuart 1910). These fossil woods of 
Burma have now been known to scientists for a hundred years, 
and it is extraordinary that till now the anatomy has been de- 
scribed, so far as I know, only in one single instance. This 
wood was found to agree in general features with that of 
modern members of the Dipterocarpaceae, a family well repres- 
ented in the living flora of Burma. The late Miss Holden 
therefore aptly named it Dipterocarpoxylon hwrmense. Entire 
silicified trunks of angiospermous trees have also been recorded 
by Dr. Pilgrim from the Upper Nari Series of the Bugti and 
Marri country (Pilgrim 1908) ; and similar fossils are known 
from the Siwalik system near Hard war and a number of other 
localities (Wadia 19193 pp. 235, 237). Some badly preserved 
coniferous wood was described long ago by Dr. Schleiden from 
the Cuddalore Sandstones of Trivicary under tne name Pence 
Hclmddiana {Schmid und Schleiden 1855, p. 36). 

Impressions of net-veined leaves, presumably of dicoty- 
ledons, have been recorded from the Ranikot Series (Eocene) 
of Sind [see Wadia 1919, p. 215), and from the Laki Series (also 
Eocene) of Baluchistan, Bikaner, Jammu, the Salt Range, 
Burma and Assam {see Wadia 1919, p. 216). In the shaly beds 
of the Siwalik system numerous leaf-impressions have been 
discovered. From the Middle Tertiary beds of Assam Prof. 
Seward described in 1912 a few net-veined leaves which he 
assigned to the artificial genus PhylUtes (Seward 1912^, and 
these constitute almost the only published descriptions of Indian 
Tertiary leaf-impressions. 

The only other descriptions of the kind, known to me, 
are those of certain palm leaves assigned to the recent genus 
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Sahal. Sabal major Hear, 'as .well as '-other ai;igiospe.rm leases 
have long been known (H. B. Medlicott 1864, pp. 7~-09) from 
the Kasanli Beds exposed at . the well-known hill station of 
that name, llore rece'iitly the same species of palm was dis- 
covered in the Mnrree B-cds in' outcrops near M'nrree a,-iid other 
places (Feistmantel 1,882. p. 51 ; Pilgrim, 1910, pp. 205, 188, 
226) . Sabal major iias a wide distribution in e.xtra-Indlaii Ter^ 
tiary rocks, for example in the Tirol, Bohemia, Italy, France 
and England, It is interesting to know that the genus still 
lives in North America. Among its nearest existing relatives 
are CorypJia /am (the Talipot Palm of Ceylon), and 

the genus Chamaerops oi which one specks is said to oceur 
In the Punjab. 

The Tertiary fruits and seeds of India come from the Laki 
Series (^ee Wadia 1919, p. 216) and from the .Pab Sandstone 
of Fort M'lmro (Vredenburg 1908, p. 244), the latt-er being Lower 
Eocene or possibly Upper Cretaceous in age. 

* Amber has been recorded from the Middle Tertiaries of 
Travancore and of Burma. It is well known that amber is 
often the medium of preservation of some of the most beautiful 
fossil remains of angiosperm flowers and of insects. But unfor- 
tunately neither the Indian amber, nor the slightly different 
Burmese product to which the special name Burmite has been 
applied, have yet been found to enclose any fossils. The dis- 
covery of such remains in the future is, however, not un> 
likely. 

The weli-knowm table-lands or Karewas of the valley of 

tr . Kashmir which, covering nearly half the area 

OI the valley, lorm such a eonsx:>ieuous fea- 
ture of the landscape, have general!}" been regarded as being 
entirely of lacustrine origin. But on account of their great 
thickness, reaching several thousand feet, Mr. Middlemiss sug- 
gests that only the upper portions of these beds are to be regard- 
ed as Pleistocene deposits of lacustrine origin, while the lower 
sections according to him are probably of Upper Siwalik age. 
This question is one of those on which ’the student of fossil 
plants could throw" some light. w"ere adequate material avail- 
able. 

The only plant -fossils from the Karew'as of Kashmir of 
which I have definite knowdedge are those recorded from the 
upper parts of the Karewas which, as Middlemiss has shown, 
were carried up by the elevation of the Panjal Range. As long 
ago as 1864 God win- Austen recorded some fragments from 
Gojipatri near Ludar Marg (Godwin-Austen 1864, p. 383). 
More recently Middlemiss found in the same neighbourhood 
well-preserved leaves which have been referred to such recent 
genera as Quercus, Alnus, Buxns. and Cinnamomum (Middle- 
miss 1911, pp. 120-21 ). 

During the interval that has elapsed since these plants 
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flourished on the shores of the Pleistocene lake of Kashmir/ the 
floia of this region has undergone considerable changes. The 
strata in which these interesting fossil plants were discovered 
have since been raised to an elevation that supports a forest 
of Pine, Spruce. Fir and, at still higher altitudes, Birch. 

None of these Pleistocene plants of Kashmir have been 
figured or even described from the botanical point of view. 
The geologist has taken from them practical!}’ all he wants ; 
the palaeobotanist has ignored them. 

Among the most recent fossil plants of India are the sub- 
merged forests of Bombay (W.T. Blanford 1878 ; H. B. Medli- 
-cott 1881 ; LaTouche 1920) and the Tinnevelli Coast. Those on 
the island of Bombay are said to consist of upright tree -trunks 
of Acacia Catechu, with their roots still planted in their native 
soil. Geologically speaking these submerged forests are not 
even as old as yesterday, and to call them fossils is perhaps 
paying them undue respect. Their interest lies chiefly in show- 
ing that there has been a local change in the relative levels of 
land and sea. Acacia Catechu is common in the e.visting flora 
of the Western Ghats. 

To sum in a few words, then, the position is this : — 

1. The subject of Indian fossil plants was originally treat- 
ed chiefly from the geological standpoint, and viewed in this 
light it contributed results that were of value to geologists. 

2. The study of the subject from the special view-point 
of the botanist is an event almost entirely of the present cen- 
tury, but even this brief acquaintance from a different ‘‘angle 
of vision” has shown the importance of the evolutionary 
aspect. 

S. Our knowledge is practically confined to impressions. 
These, although of great value to those interested in geogia- 
phical distribution, do not often yield results of morpholo- 
gical value. But the continued investigation of all specimens 
in which the cuticular or sporangia! structure is preserved is 
bound to be a fruitful line of work. 

4. At the same time, the search for petrifactions should 
be continued with unabated energy, for after all these are the 
most useful relics for the student of Botany. 

5. The greatest gaps in our knowledge are in the earliest 
and most recent fossil plants. Any discovery of plants older 
than the Carboniferous glacial period would be of especial 
interest : a further search in the Po Series of rocks in Spiti in 
which Br. Hayden discovered a few plant-remains, would pTo- 
bably well repay the trouble. 

6. It is now’ time that a systematic description and illus- 
tration should be attempted of the accumulated material of 
the Tertiary and Post-Tertiary plants of India. 
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COXOLUSIOK. 

In the brief time at m.y disposal T have attempted to 
pass in rapid review some of the outstanding features of tlm 
extinct vegetations of India. It will be noticed that I have 
not treated the fossil plants of India primarily according to 
their grouping in the evolutionarj" scale, although from the 
purely botanical point of view this plan would perhaps have 
iDeen better, in spite of our extensive ignorance of their relation- 
ships. On the contrary, 1 have dealt with them in their 
natural assemblages, as the rocks of successive ages have hand- 
ed them down to us. This I have done purposely to empha- 
size the fact — too often overlooked by those absorbed in the 
investigation of recent plants — that the vegetation we see 
around us at the present day is but one stage in the evolrition 
of the plant kingdom, and as such cannot by any means claim 
tjur exclusive attention. Ever^^ year that passes adds appreci- 
ably to the number of known fossil plants, while it may be 
said without hesitation that the extent to which the study of 
fossil plants has influenced our conceptions of relationships is 
out of all proportion to the time spent on their investigation. 
It is no exaggeration to say that the solution of some of the 
most fundamental problems in the phyiogeny of vascular 
plants lies buried in the rocks of the earth’s crust. 

The rapid expansion of the domain of Botany within the 
last few decades makes it impossible for any one of us to keep 
a vigilant eye on all the newly acquired territory. While this 
tends to restrict our fields of activit}^ and inevitabl.y deprives 
us of a certain width of outlook it has, let us hope, brought a 
corresponding gain in a power of critical vision. But from 
time to time, and of late more often than heretofore, it be- 
comes necessary for us, lest we become permanently short- 
sighted, to lift up our eyes and cast a glance at the horizons of 
the kingdom. 

Even of our own little province, occasional bird’s-eye * 
vievs, divested of confusing detail, will not infrequently be of 
value. For they will help in tracing the main directions of 
past work ; in bringing out in relief lines of w'-ork that have 
borne fruit; and, above all, in striking out new paths into 
obscure and more promising fields. 
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Expkmaiion of Table I {Indian Fossil Floras). 

Willie the attempt has been to make this list a fairly com- 
plete one, a number of speeiSc names which appeared to have 
• been based upon insufficient or otherwise unsatisfactory data 
iiave been, omitted. 

The species ' marked thus are those which, as far as i 
know for certain, occur in India only in the strata against 
which they are shown. They ' may thus be of some local 
importance in fixing the horizons. On the other hand, then- 
are a number of species, each of which occurs in several succes- 
sive horizons, and these ma\^ help in defining the broader sub- 
divisions. 

The two thick vertical lines mark the Gondwana system. 
The subdivisions of the Godwana System are the same as those 
recognized by the Geological Surve^cof India. In the column 
on the extreme left is given the homotaxis of the Indian strata 
in terms of the European stratigraphicai scale. 

Explanation of Table 11 {Vertical Bange of Genera of ' Indian 
Gondwana Plants). 

In examining this table it is to be borne in mind that 
nearly all the genera are “form-genera,’’ and that their group- 
ing, as here given, is liable to revision on the discovery of 
fructifications. 

The broken lines represent gaps in the known vertical 
distribution of the genera : These gaps may indicate either: — 

(1) a local extinction or migration of the genus owing to 
unfavourable conditions of life ; 

(2) that the conditions were unfavourable for the preser- 
vation of plant-remains. This is well illustrated by the Iron- 
stone Shales, of which the flora is not such a poor one, but from 
which very few recognizable plants are known. 

or, (3) that a further search will probably fill up the gaps 
( e.g. , W illiamsonia in the Kota Beds ; Taeniojderis, at least in 
the Jabalpur Beds; sm& Gleichenites in^t^^ Kota Beds). 

An ecological study of Deccan grassland. — By W. Burks 
and G. M. Chakeadrv. ■■ 

An area of seven acres of the worst Deccan grassland has been 
leased at Kalas, a village near Poona, in ' order to make an intense, 
ecological study of plant succession on this type of land. 

After fencing and mapping, quadrats were charted, and individual 
plants and societies observed. The writers deal with the various quadrats. 
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de.'icribiag the plants that arose in each. The area having many types- 
of aspect and soil, the quadrats vary considerably in their flora. * 

On the higher and more eroded portions the grasses are xerophytic 
and Andropogon contortua dominates. In the lower levels such good 
fodder grasses as Aiiviropogcm annulatus qxq ioxmd. Even in the higher 
parts however Andropogon moniicota and Ischaemum laxuni are making 
"progress. ■ ■ 

A strip in the middle of the area was ploughed, harrowed and seeded 
with a special mixture of wild grass seeds. Of these Andropogon pur- 
pureo-sericem alone did well, and will probably be the nurse crop for the 
other plants sown with it. Lochnera pusiUa appeared in profusion in the 
cultivated area. 

In years of good rainfall there appears no reason why with an im- 
provement of the soil conditions good grasses should not naturally replace 
the worthless ones. The question of fencing to keep off man and cattle 
for the times necessary to allow the land to recuperate is acute. Live 
fences are the only possible ones at present. The welfare of cattle lies at 
the base of the tillage, milk, manure and money crops, and the improve- 
ment of the grass for cattle is a fundamental problem. 

The physiological anatomy of the spiked leaf in Sandal 
[Santakim album /L ). — % P. S. Jivanna Rao. 

The paper is in support of the views recently advanced by the author 
that the spike in Sandal is caused by insufficiency of water owing to rela- 
tions with unfavourable hosts. 

Final solution must be based on (1) experimental proof; (2) evi- 
dence of a chemical nature ; (3) physiological anatomy of the leaf. 

An outline of the third aspect is presented in brief and the diseos- 
sion centres round the distribution of starch in the spiked leaf. Xt is 
inferred that one phase of growth, viz., the division of cells is arrested 
and the next phase the enlargement of cells is accomplished by increased 
osmotic pressure. The condensation of starch is connected with the 
osmotic gradient prevailing in the leaf. The rapidity of growth in spiked 
twigs is also explained. 

Two new species of Fohjporaceae and some Foh/pores new 
to Bengal. — B. Bose. 

This paper is a continuation of the systematic work on Poiyporaceae 
and Agaricaceae of Bengal which I am carrying on. Some of my former 
works have been published in the Bulletins of the Carmichael Medical 
College, Belgachia, some in the Proceedings of the Indian Association for 
the Cultivation of Science, one contributed to the J ournal of the Asiatic 
Society of Bengal is now in the Press, one was read before the annual 
meeting of the British Mycologieal Society at Mineliead, England, in 
October 1920, by Mr. T. Fetch, the President of the So^ety, and another 
is now before the general meeting of the Linnean Soci^y, London, and 
will, it is hoped, soon be published. Herein I have desc^bed two inter- 
esting specimens of Poiyporaceae which have been conflrmed as new- 
species by Mr. Lloyd of Cincinnati, Ohio, XJ.S.A., who hasXindoubtedly 
the largest collection of Polyporctceae from all different parts of the world 
and have included eight others which are for the first time reported from 
Bengal. 

Detailed description and habitat of the two new species have been 
given. They are (1) Polypoma friahilis^ sp. nov., collected from the 
interior of Hooghly and Howrah districts. It belongs in Se<^on 39 
of Lloyd’s Stip. Polyporoid pamphlet. It has been named friahUis on 
account of its soft friable context.. (2) Folystictm Sarhadhikarii sp.\nov. 
collected from the interior of Hooghly district. It is in section clog^ to. 
PohjsHcfm suheogener, \ 
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«, „ t-iie.ease or eight others,, new to Bengal,, habitat, distribritictn and 
iiiil deserlpt ion have been noted, ' They. are — 

{!) Folgpot'm nilgheriensis, Mont. ' 

{2} Foiyporm ambus, Berk. 
p) Polgporm ffimosfholivaceus, Fetch, 

(4) Pohjsticfm protea, Berk. 

f5) Polystictus Berkelegi, Bres. B'ormerly it was nametl as Hc..<;a- 
gona pergamenm by Berkley, Bresadola 'clianged.it to Poly^ 
sticius Berkeley, but it Is more a Hexagooa than, a Polg- 
stietm. 

Pomes Imm-phaeiis , Mont, this is a crust from and 'inarllorma-: 
^ tion of Formes applanatus, 

[7l Trameies Muelleri'^BeTk, 

(8) He,i^agonaJ Daedalea flmnda, Lev^ 

Btioiogical details have not been gtv’eii here, as it i.-, to tieal 

■An rti them in a future paper. ' 

The leaf apex in rice.— % H. M. Ohibber. 

The tips of leaves like any other part of a plant present characters 
taiafc can be utilised for distingiiishing closely rehtfced strains of a variety . 
Observations on this point are made on a certain variet\’ of rice growing 
In Bombay. 

Spore-forming habit of the Eeterocysts of (Poe^dncJiifi 
Schmklle.— S- L. CtHOSE. 

1. Description of the habit, the thallns, filaments, spores and 
heterocysts of the alga. 

2. A few cytological observations on the structure of the heteroeyst. 

3. Some heterocysts burst out and produce an * aplanO',spore-iike ’ 
body. Sometimes two of these are formed. Again, the further one of 
these may germinate into a large resting-spor© with an heteroeyst 
attached to it at the free end. In some other eases this second aplano- 
spore * seems to degenerate at some distance from the first and thus 
throw the heterocyst, which is at the end of it, to some distance. 

4. Conclusion. — Even at the present day in healthily growing forms 

Ihe heterocysts of Qloeotricliia indica seem to have kept up their original 
function of gonidangia, which other members of the Mysophycea© seem 
to ha.T© lo-st long ago. '-■■■■■■■ ‘ ‘ , 


Note on tivo Indian species of Trentepolilia. — By M. 0. 

Paethasaeathy Iybngar,. 

mi is pre-eminently a tropical genu.s of sub-aerial green algae. 

Fnough as man^^ as nine species of this genus have been recorded from 
Burma and seven from Ceylon, not even a single species seems to have 
wen recorded from India proper. 

Two species have been collected by the author from Trivaiiclrum and 
one trom Calcutta. Their descriptions are given in the paper. 

The absence of Trentepohlia on the Madras coast is rather interesting 
and IS probafily due to the rainfall there not being sufficiently heavy for 
its occurrence. A fil^entous green alga, a species of MMzocloniumy 
no we ver, grows there in typically sub-aerial situations. But since it does 
not develop a screening pigment in its cells like the hsematochrom© of 
IrenUpohlm, it is, unlike the latter, not able to maintain itself in ex- 
posed _ and illuminated places, but - is able to live only In very shady 
•Situations. ' 
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The distribution of liverworts in the Western Himalayas, 
Ladak and Kashmir.— ^ 2 / Shiv R-am K ashyap. 

The facts reiatiiig to the distrifoutioo of Liverworts aa observeci 
(luring a recent journey through Chamba, Lalioul, Ladak, Kashmir and 
.Jammu are described. The only Liverworts met with in Ladak were 
Plagiockasma ariictdatum and Marchaniia polymorpha. ^ The latter slio^vs 
some peculiarities in its structure. The number of Liverworts in Kasli 
mir is very much smaller than in the eastern part of the Western Hima- 
layas. The chief forms met with were the following:— mpal- 
emis, Fegatella conicdf Pellia calycina, Pitnhriaria retioulata, one or two 
species of PorcHa. 

In the Jammu territory the following forms were met with: Mar- 
rhaniia nepalensis ^ Pimbriaria mus/ntriensiSi, Rehoiilia hemisphertca , 
Plagiochasma appendiculatum and P. articulatum^ OrimMdia inchm. 
Athalamia pinguis^ Riccia sanguinea and B. himalayensis^ Pellia cal'ir 
cina, Porella^ another folios© form and Anthoceroa himalayensis. 

The law that the number of Liverworts falls in passing from the east- 
to the west in the Western Himalayas bolds good for Kashmir also. 


Cycas revohiia and Gycas ciycmalis. — By Shiv E a m 
Kashyap. 

Observations on the leaLclusters and ovules o! Oycas veL'oluta are 
described, and a curious tree of Cycas eircinalis with unusual branching 
is algo mentioned. The following conclusions are arrived at: — 

(1) In Cycas remluta one to three loaf-eiusters may appear every 
year in very young plants; in older plants one cluster 
appears every year ; in still older plants one cluster appearb 
every other year, 

(*2) Occasionally ovules of Cycas revohikt develop a fully-formed 
endosperm and archegonia although no male plants are 
found in the neighbourhood. 

(3) Intermediate forms between the fertile sporophylls and scales 

occur in Cycas remluta. 

(4) A dichotomously branched tree of cfrcina/is' is described. 

The presence of a tent-pole ’’ in tlie seed of Cephalotaxus 
■peduneulata. — By B. Sahnt. 

In a paper communicated to the Botany Section of the Congress last- 
year (since published in the Annals of Botany, VoL 34, 1920), the author 
brought forward some evidence for the view that, apart from Ginkgo, 
tine nearest known relatives of the Taxinea© are among the Palieozoic 
group C-ordaitales. The present paper records another feature in the 
seed of on© of the Taxinea© {Cephalotaxus peduneulata), which appears 
considerably to strengthen the Cordaitalean affinity. This is the pre- 
sence of a small apical prolongation of the female prothaiius, which, 
surrounded by depressions into which the archegonia open, supports the 
nueeliar membrane as a tent-pole supports a tent. The comparison of 
this terminal peg-iike outgrowth to a tent-pole was originally made b.v 
Hirase, who described it in Ginkgo hUoha, which, according to the present 
author, is the nearest living ally of the Taxineae. 

This organ has been known as a peculiar characteristic of seeds having 
Cordaitalean affinities, and its discovery in Ginkgo was naturally re- 
garded as a point of contact between the recent genus and the extinct 
group. The author considers it likely that if other members of tho 
Taxinea© are examined from this point of view, a ** tont-pole will be 
found in one or more of them. 
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On a new aboormality In the sporopliyli of Twesipteris , — 

By B. Sahni, .... 

Tho abnorma..! structure m .question was- noticed in the .Kew Galetlo- 
nian form, Tm. Vieillardi^ Dangeard. It is well knowm that wdiile the 
iiorniai synangium of Tmesipteris is bilocular, occasionaIi.y there occur 
trilocular synangia similar to those of the allied genus Psilotum. The 
abeo,r.iriality here .recorded consists of two triloeular synangia, one, borne 
on a two-Iobed (that is, normal) sporophyll, and the other borne on a 
three-lobed sporophyll, the- three-lobed sporophyll -arising m a ventral 
{adaxlal) branch of' the twodohed one. The entire structure maj^ be des- 
cribed as twin sporoplijdl consisting of a dorsal and a ventral indivi- 
cluaL .In the ease of the three-lobed sporophyll .the lobes occupy the 
depressions between the three loculi. All the six loculi are fertile and 
apparently healthy. 

The vaseiilar supply to the entire abnormality originates as a single 
large strand constricted off tangentially from one of the strands 'fo,rming 
tho xyiein-ring of the stem. This strand soon divides t-angenfcially into 
two »-ouai tumdlps, one supplyint: each individual of the twnn sporo- 

■phylL. ■ ■ ^ ... 

Female protliallus of Pinus longl folia. — By M. L. 8ethi. 

The female prothailus in this species is a cylindrical body about 
id mm, in length, slightly eompres.sed from two sides, the shorter and 
longer diameters being about 2*3 and 2*0 mm. respectively. The micro- 
pyiar end bears the archegonia, the number of which varies between 2 
and 7 ; 3, 4 and 5 being the co.nrnonest numbers. The fertile end bear- 
ing the archegonia may or may not be slightly constricted. The arche- 
gonia appear as small oval bodies visible to the naked eye. Theii‘ necks 
open towards the apex of the prothallus. The prothallus is generally 
lobed in the peripheral region and may be invaginated also. 

Xote.s uD abnoraial female prothalli of Pinus lonqifolia . — 

Bj M. L. Sethi. 

Xo. L — This prothallus was collected at Lahore on the iOth May, 
i92C). It was very .much compressed from aide to side, the archegonia 
being aggregated towards one fiat side. The internal .structure of these 
arehegonia was investigated- in. serial- transverse sectio.ns. 

In all, eleven archegonia were counted in the prothallus, the largest 
nuiLiber recorded so far being 9 in P. montana var. uncinata, while in other 
species worked out by Miss Ferguson (Proceedings of the Washington 
Academy of Sciences, Voi. VI, 1904), the number ranges from 1 to 5 (the 
usual number being 3). As many as 9 archegonia were counted in a 
single section. All tlmse archegonia opened towards the side on which 
they were situated and not fcovt'ards the apex as is generally tho case. 
All the eleven arehegonia were fertile. Four of them were at different 
stages of fertilization, while in a ffffch case two nuclei (presumably male) 
were seen below the neck. All the rest sho.w'ed .the big female nucleus 
close to the centre of the archegonium ready for fertilization. 

All the arch.egonia of the prothallus w^ere normal except one which 
liad given out a bulge on one side, the bul^e having neither a neck nor a 
iiiicleus of its own. The bulge is at some levels as broad as the archego 
nium itself but at other levels below and above it is smaller. Moreover, 
being much smaller than the main archegonium, it does not extend 
throughout the length of the archegonium to which it is attached. 

No. 2.~I also came across some other abnormal prothailL One was 
Just like the one described by Saxton in Finns marUirm (Annals of 
Botany, July 1912). In this prothallus there were three archegonia 
disposed laterally. Their necks opened towards the side and not towards 
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the apex. Their longer axes were not parallel with the axis of tlie pro- 
thallus but were rather oblique. 

No, 3.— This was in reality a transitional ease between No. 2 and a 
normal prothalius. In this case there were tliree archegorna, two dis- 
posed laterally and one at the apex. 

On a peeuiiar mode of germination of the seed in Engenin 
jamhola'iWi^ Lamk . — By N. K. Tiwary. 

During the rainy season of 1 919 some seeds of Eugenia Jamholana, 
Lamk, were noticed in the process of germination , and on examination 
it was found that in several cases there was a departure from the normal 
type of germination found in Dicotyledonous seeds, several seedlinizs 
being produced, in some eases, from one seed. 

The seeds are roughly oval or- spindle shaped, and vary much in 
length. They have a smooth testa and are exalbuminous. Some have 
embryos of the normal dicotyledonous type, but others have a number 
of embryos each with a pair of cotyledons. The size^ .^hape and arrange- 
ment of the cotyledons varies within very wide limits. 

The germination takes place in abundant moisture, the testa crack- 
ing irregularly, followed l^y the elongation of the radicle and the 
plumule. The sequence of germination of the different embryos in the 
case of polyembryonic seeds is variable. In some all the embryos seem 
to germinate almost simultaneously, but mothers some get a start over 
others. In a few instances the awakening of the last embryo did not 
begin until the first seedling was far advanced, having already produced 
a number of leaves. 

Detailed study is proceeding on the following lines : — 

(1) The relation of the embryos to the contents of the embryo-sac*. 

(2) Early stages of fertilisation and the development of the differ- 

ent embryos. 

(3) The relation of the different embryos to eaeli other. 

An instance of a short-cut to the nectary of a flower by a 
Madras bird.— -% M.O. Parthasarathy .Iyengar. 

A sunbird {Arachnechthrda loienia) generally visits flowers in Madras 
for the sake of the honey in them; and in the process of sucking out the 
honey, naturally brings about cross-pollination. But in on© case, viz. 
Quisqtmlis indica, its visits are not beneficial to the flower. The honey 
in this flower is stored in the long calyx tube. The beak of tlie bird is 
not long enough to reach the honey in the calyx tube. So it simply 
cuts a bole in the lower part of the calyx tube from the outside and 
sucks out the honey. 

Note on a. buibiferous coconut tree from Malabar. — By 
M. 0. Parthasarathy Iyengar 

The paper describes a coconut tree in Malabar which does not bear 
fruits nor flowers, but in the place of the inflorescences produces short* 
lived leafy shoots (bulbils). These branches grow for some time and 
ultimately drop off. (A similar ease has been described by Ridley from 
the Malacca Peninsula.) 

Attempts were made by the author to grow these bulbils in the 
ground but without success. 

A careful examination of such bulbils throws some light on tlie 
morphology of the spathe of the coconut inflorescence which appears to 
be the basal portion of an ordinary coconut-leaf which, owing to the 
change in its function, viz. protection of the inflorescence inside,’ ha.s be- 
come scaly and has not developed its upper leafy portion. 




Eighth Goftgi'ess. 

Vanaijiiitjv of ^ Bvolvalm a!cgmmlts.—Bg M. f:iiAK- 

. ^EADEO. - ... ■ ’ . ■ 

,. , liiB subject arises out of .the' research work in comieetiori with 
the ^ .Deccan grass-land at the . Experimental Station of the Bombav 
Agricultural Department, a few miles off from the Poona A iir i e ii I tura! 
College. 

, {2) The species is one of the first occupants of the cmss-Iand diirio" 

the early rains. ■ . ■ ‘ ' ■ . " 

(3) The blue flowered variety is., the normal one so far de^rrihinl in 
the Bombay, floras. Two more distinct varieties diseov'ered : — 

(1) The wfu'fte.;. (2) The. heliotrope. , 

But a. Tiumber of variations are also found — about a d^^^zcn irs 
number— with various distinct- shades of eolour intermediate bcr-ween 
loose abov’e. Other variations of form shape and size also f»ec*nr in thf- 
species, • ■ 

(4) .ihe. plants collected from various places tar and i.ear l.honM 
allow a vide v'ariation of its habitat, viz. from bare rock ro simple 
waste bad lands and miiriim. The plant is typically a xeri>ph\ tie one. 

(5) Various positions from erect to trailing observed in che plants of 
the .species. 

(b) Flowers opening in the morning from 7 to 8 a.m. and eio.sing in 
the afteriioon between 4 and 5 p.m. Both times subject to allerations on 
either side 

(D Possibilities of the various usefiilne.ss of the plant .^ 10 : 1 ^: 68160 . 
viz.,:- .. . 

(i) h lowers may be utilized for extracting blue colour or vju'ious 
other shades also. 

(ii) Plant adaptable to garden conditions and can be added to the 
ornamental stock of an horticulturist. 

(8) Species is normally adapted for self-pollination. 

Fungi of tenuite-iiests from Berkuda Island. Chiika Lake. 
Madras . — By S. R. Bose, 

In the island of Berkuda there are four specie.^ of termites which 
cultivate fungi for food, viz. (I) Termea (Odontermes) obesua, Ranib., the 
most abundant species in the island (2) New genus? from the taile.si 
mound about 6 ft. high (3) and (4) Microtermea spp, ?. Dr. Annandaie has 
sent all these different species to Prof. Silve.stri of Italy for identifica- 
t.io.n, , . . 

Ihree forms of combs are interesting as illu.strutiiig regular progres- 
.^ive development : (1) Microtermes cultivate its mushrooms on a manure- 
bed, there are no separate cells on the comb which is almost an amor- 
phous mass: (2) the new genus ? forms elongated irregular chambers on 
the comb; (3) finally in T. obesus a more orderly arrangement of cells 
on the comb has been obtained. 

Some fresh combs were cleared of teraiite.s and kept on a moist blor- 
ting paper under the cover of a bell-jar. In course of two days, white up- 
right stalks of Xylaria sp. came out, they were about 10-20 cm. long and 
were strongly heliotropie. These white stalks, soon (in course of two 
* black and the black colour travelled frorh the base upwards 

till in course of a week everything turned black except w'hite apices, 
^ihe white tips became variously branched (some G to S divisions were 
tound) and ultimately became conidioferous, a section under tlu* 
microa<^pe showed conidial layer on the outside, no perithecia were 
^een. In course of 12 to 14 days the stalks began to collapse and they 
vt^ere attacked externally by yellowish and white rounded patches of 
parasitic Mucor in some combs there was sudden growth of an AgaHcua , 
oprmua niveau and in one ease there were no Xylaria. stalks produced. 
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bat the whit© mycelial mass of sessile spheres turned green and remained 
the same throughout, like green I'ots on decomposed woods. The culture 
of Xylaria sp. under bell-jar was kept on for more than two and half 
months by daily watering. 

About half a dozen cultures of Xylaria spp. from different termite 
combs under bell-jar were carried on. The general results were almost 
the same, the minor differences noted were regarding the lengths of 
Xylaria stalks and their comparative thickness, they are all probably the 
same species of Xylaria; they have been sent to C. G. Lloyd of America 
for identification. During this culture-period, the maximum tempera- 
ture ranged from 88*^ to 81 and the minimum ranged from 74° to t)8°F. 

l^rom tlio above-ground part of the nest of Termes ol^esus w’ere 
collected in duly 1920 a good number of big white mushrooms with a 
spreading umbonat© cap and stalk about 16 cm. long and with spores 
pink, oval, 8x4 /i, probably belonging to the genus Pluteus. These 
whit© Phiteas spp. are the only fungi which appear for a short time during 
t he rainy season from the mounds which are full of living termites (T. 
obesus) ; in no ease do they produce Xylaria stromata on combs in situ. 
But some short firm black stalks of Xylaria sp, were collected from a 
piece of dead wood sticking to the outer wall of the tallest mound of the 
new genus and from the dead prostrate trunk of the Ficus bengalensis 
and from logs here and there, close to these mounds. They have also 
been sent to Mr. Lloyd of America for determination. 

Mr. Fetch, the mycologist of Ferademya Bot. Gardens, Ceylon, has 
written a masterly account of the fungi in termite nests in Ceylon in 
Annals of the Peradeniya Koval Bot. Garden, Vol. Ill, from page 185 to 
270 with 1 7 good plates. His conclusions mainly are that the termites 
maintain a pure culture, tlmt they weed out all foreign fungi except the 
edible one (which might be either CoUybia, Plutcus, Pholitoa^ 

Flaniula or Armillaria and wdiich forms the chief edible variety amongst 
the Cinhalese), but that Xylaria nigripes‘1 defies their efforts to exter- 
minate it and that it is only kept under and all other fungi which deve- 
lop in cultures sti])sequently, are due to infection after removal from 
•the'nest, 

And this is fully borne out in our case when we consider the case 
of Xylaria stromata growing on logs, sticking to the outer wall of the 
termite nest and on dead prostrate trunks and rotten wood here and 
there in the vicinity of the termite nests. This lends additional support 
to the theory of Xylaria mycelium vegetating in the comb substance ; as 
soon as its spores or mycelia come just on the outside and become 
removed from the control of the termites, there they get their free 
growth and reach their final reproductive stage. Numbers of Xylaria 
stromata in the vicinity of the termite hills in Berkuda, Chilka lake, 
are probably due to mycelia or spores of Xylaria^ being easily carried 
from the nests by various mites, insects or ants. A number of sections 
of intestines of different types (workers and soldiers) of different species 
of termites show presence of fragments of some fungal hyphae, oval 
spores and some wood vessels (spiral, reticulate, etc.), they show how the 
fungi are propagated from nest to nest. 

Chemical analysis of the long- stalked white .mushrooms (Fluteus) 
from the termite nests shows that they contain 2*25 per cent protoids, I *2 
per cent carbohydrates and fats, *21 percent ; it could not be ascertained 
whether they arc edible or not, as the island is uninhabitated by any 
human being. 

Notes on the plant ecolog3’' of Tehri, Garhwal State,—^ 
A. Kbkoij£e and Wtmmuy Dtj-doeon. 

/ Tehri, Garbwal State, has an area of about 4,200 sq.m, lying entirely 
wit-hinthe Himalayas. The topography is very rough ; elevations range 
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.from about 2,500 . ft. in the Gauges 'va.Uey at Hard war , to peaks , above 
23,000 ft. on the Thibetan border. The Ganges and Jamna rivers 
traverse the State ronghiy from north to south. The mountains rise 
abruptly from the plains to a height of 6,000-7.000 ft. ; the next succeeding 
ranges are little higher till near the gi'eat snowy peaks, when the eleva- 
tion rapidly increases. Rainfall is high on the outer faces of the outer 
ranges, and on the outer faces of the high ranges; north-facing slopes, 
valleys and the flanks of the intervening ranges receive much less rain, 
or are in places arid Snow falls down to about 5,000 ft., and frosts occur 
at about 4,000 ft. 

4?his paper is based on observations made on a trip to tlia headwaters 
of the Ganges during the summer of 1920, supplemented by extended 
observ£daon.s about, Mussoorie, Naini .Tal,. and back to the snows in 
Kurnaon. , , 

Forest Types. 

The climax ■'vegetation throughout Tehri Garhwal State is forest. 
There are several types of forest, depending on humidity (rainfall, expo- 
sure to insolation, and drainage) and temperature (due to altitude, 
latitude, insolation, and topography). 

.4. Monsoon forest formations: climate sub-tropical, markedly peri- 
i.5dic, with heav 5 ' summer monsoon. 

1 . Jimgles of tall grasses, 500- 1 ,000 ft. , on the terai. 

2. Fine forests 1 ,000-1 ,500 ft. on the bhabar. These are a direct 

continuation of the Himalayan forests. l>ut He outside the area 
under consideration. 

3. Shorea robusta forests, 1,500-2,500 ft., on the outer slopes and to 

a very limited extent up valleys. The final forest is an almost 
pure dense stand of Shorea rohusta. 

Pioneer forests contain Mallotus philip'pinensis , Anoffeissus 
latifolla, Munnya koenigii^ Gassia fistula, Trewia nudi‘ 
flora, GeUis australis, 

4. Upper monsoon-deciduous forests, 2,000-5,000 ft., below severe 

frost, and. now, in warm and relatively humid locations ; ex- 
tends far up river valleys, and up protected ravines. Domi- 
nated by Bauhinia variegata, B, retiisa, B, vahlii^ Grewia 
amatica, Terminalia chehula. 

Pioneer shrubs: Euphorbia RoyUana„ Carissa spinarum, 
JtisHcia adhatoda, Bhus parniflora, GlocMdion- vehiUnum, 

Pioneer forest : Nyctanthes arbordristis, Erythrina siiheroaa, 
8apium> insigne, Odina wodier, Premna latifoUa, Garuga 
■ : pinnata. 

B, Broad-ieaf seierophyll formations; 4,500-11,000 ft. ; climate tern 
perate, and periodic, monsoon in summer, humidity relatively high. 

5. Quercus incana-Rhododendron arboreum forests, 4,500-8,000 ft. ; 

on mountain crests, northern slopes, and in protected ravines. 
A dense shady forest dominated by Quercus incana. Rhododen- 
dron arboreum^ Fmns ovalifoUat and characterized by occur- 
rence of Ophiopogon intermedins and Poiystichum aculeatum. 

Hydrarch pioneers (along stream and wet flats) : Laura- 
eeao, Cornus capitata, Sarcococca primiformis. 

Xerareh pioneers (on ridges and drier places) : Berberis 
lyci'um, Rosa moschata. Indigo f era gerardiana, Buhm- 
ellipticuB, Cratmgtis erenulata, Pyrus ■pashia^ Prinsepia 
utilis, 

' '■*inm iongifolia forests, '8,500-7,000 ft,, on exposed, well-draiiieci, 
and south-facing ridges, an ©daphic forest in places too dry to 
be occupied by either the upper monsoon-deciduous or the 
Quercus incana-Rhododendron arboreum forests, but clearly 
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\v'ithin. their range. Dominated at all stages by a parklike 
open forest of Pinna longifolia,Vfith B> grassy floor sparingly 
occupied by the xerarch pioneers of the Quercus ineana forests. 

7. Qiiercus dilatata forest, 7,600-9,000 ft. /overlapping the upper 

edge of the Q. ineana t and the lower edgo of the Q. semecarpi- 
/oZ'ia forests, and containing the occasional trees found in them, 

8. Quereus semecarpifolia forest, 8,600-11 ,000 ft., precipitation more 

uniformly distributed, good fall of snow in winter, and humi- 
dity relatively high; confined to peaks south of the snowy 
range. A dense forest with scanty undergrowth , dominated by 
Quercua semecarpifolia, with soma Rhododendron arhoretm, 
EronymnalnGerus. 

C. Coniferous and winter-deciduous forests, 7,000-13,000 ft., preci- 
pitafeion fairly well distributed, winter snowfall heavy, and cold severe. 

9. Cedrus deodara forests, 7,000-11,000 ft., climate rexther dry, and 

humidity relatively low. Dominated by a dense close stand 
of Cedrus deodara, with scanty undergrowth of Ahelia trifolia , 
Viburnum. cotinifoUum, Rosa tvebhiana, Jasminiim humile, Ber 
beria vulgaris, 

Pioneer hydrarch forest at lower levels, 7,000-9,000 ft, 
Betula alnoidea,, Alnua mpalenais, Ulmus v^aUichiana, 
Acer caesium^ 

Pioneer hydrarch successions at higher levels, 8,600- 
10,000 ft. 

.Deciduous pioneers; Acer caesium. -4. pictum, Coryhis 
colurnaf Betula alnoides, Salhi apjo., Populua ciliata, 
Hippopkae rhamnoides. 

Coniferous pioneers: Pimm exceha, Picea morinda, Cupres- 
SU8 toruloaa. 

Xerarch pioneers (on talus slopes) : Ahelia trifolia, LonR 
cera quinquelocxilarw. Spiraea sorhifolia,IHhes grossularia. 
Eoaa •welhiana, 

10. Abies webbiana-Betula utilis forests, 10,000-13,000 ft. Humi- 

dity relatively high. This forest merges into Quercus aetnecar- 
pi folia south of the snowy range, and into Cedrus deodara on 
and north of the snowy range. It consists of Abies we.hhmna, 
more or less mixed with Betula utilis, passing into pure stand 
Betula at higher levels, with a fringe of Rhododendron cam pa ~ 
nulatum, Ootoneaster microphylla and otlxcn* shrubs near the 
upper limit of trees. 

D. Formations above tree-line; growing season too short for trees 
to become established* 

11. Juniperus Ephedra gerardiana .scrub, scattered over less pre- 

cipitous mountain sides and southern exposures. 

12. Alpine meadows: snow-free period during summer too short to 

permit growth of woody vegetation. Dominated by grasses 
and annual and perennial herbs. 

Seasonal Phenomena, 

The climate is strikingly periodic over most of the area. Winter is 
temperate and dry up to 6,000 ft. and cold and more or less sno%y at 
higher altitudes ; spring is dry and sunny, and at high elevations limited 
to a very short period ; summer is rainy and humid *, autumn is dry and 
sunny. 

• ' Each climatic season exerts a marked effect on the vegetation— in 
the periodicity of vegetation and reproduction of the woody plants, and 
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in the Dime of appearance and facies of the herbaceous plants. Sprint: 
^ egefcHtion is probably most typical of the area ; summer brings tropical 
species and aspect ; antumn is temperate in species and aspect. 

Infittence of Man 071 the Vegetafion, 

Tlio population averages only about 64 per sq. m., but is eoiiceii" 
t rated in the fertile valleys and on gently sloping momitain sides. The 
forests are ruthlessly exploited about villages — cleared for cultivation, 
cut for fuel, fodder and thatching, for the most part severely grazed, and 
often burned over. Along trade routes into Thibet, ekpioitatioa is 
especially severe and irresponsible. The accessible forests of Fmu,^ 
fcragf/ofe, F. eircefoa, and Cedrzia dcodara are exploited for timber, with 
as yet little effort at replacement. 

Instances of svncarpy m Mmiijif era .L., aiK^ some 

other tropica] plants.— P. M. Debbabman. 

Two interesting specimens of mango traits exhibiting syncarpy have 
recently come under my notice. One was sent by Air. S. N. Roy from 
Pabna and the other was collected by myself. In the former three 
small ones and the later a small one partly coalesced with a big one. 
With a view to decide whether the fusion was due to adhesion between 
i;he pistils of separate flow€H’S or any other cause, these specimens were 
tlissected and it was found that not only the epiearpic layer, but the 
mosocarpic layer too was continuous and there was a definite organic 
connection between the contiguous endoearps. The partial imion of the 
fruits by their bases only and the presence of the divergent apical lobes, 
lead us to conclude that the adhesion between the originally distinct but 
contiguous pistils must have taken place at quite an early stage. In 
such leratological literature as I have been able to consult, I have not 
found Alangifera indica cited or described in connection with syneaipj 
and its allied deviations. So the present cases seem to be worth placing 
on record. Alention has l)een made in this conneetioii of a few other 
tropical plonts in winch syncarpy has been noticed by me. 

A study of the lioristics and ecology ol: Lucknow. — By 
8. K, M0KER31. 

The present account is an attempt to give an idea of the flora and 
some interesting ecological observations of Lucknow and its suVjurbs. 

(1) General features and situation of Lucknow, 

(2) Geology, climate and rainfall. 

(3) List of plants — {according to JSngler^s systctn), 

{4} Some points where I differ from Hooker and Duthie. 

(5) A71 account of seasonal succession of plUnts, 

idj Ecological observations on the following habitats : — 

(i) Ohunhat Lake. 

(ii) Atarshy tract near Alohan Lai Gunj. 

(iii) Gomti and its banks. 

l7) Various associations of the ^'Savannah formatiayh’' from 
Bundelkhand to the foot of the Himalayas. 

IS) Human influence on local vegetation. 

The Dal Lake (Kashmir) : a study in biotic sueeessiou. — 
By S, K. Mtkbeji. 

The purpose of this paper is to trace the hydrarch succession in and 
frotn tht‘ Pal Lake ; briefly to determine the climatic climax for this pari 
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of the Hitua, lavas, and the various successions leading up to it ; and to 
show the inliui'ncc of man and other biotic factors on the vegetation of 
the an*H. 

rl) (h^neral fr(itNrcr*i and. BtfiiMHon of the Da^ 

(2) (kohntif , clonaU and rainfuU fxf the 
(3 ) Plant aamminitie.^ 

'Pho plant '•onimvinities of the lake region etdminate in different 
* eliniiix ’ of vegetation in different localities, hut the following are the 
general features. 

1, A(piatiaform.ation, 

{(t) Deep Water ri,'#Noe/(*tion---doininated by Potaniogetons, Hydrilla, 
i^lyriophylhun. etc., chara, forming a dense carpet on the bed, 

ib) ^ Floathigdeap Afiaociation or Shallow water Association^domi- 
nated lyv Tnipa. ^'eIumbiuro, Nymphaea, Euryale ferox, etc. 

(r) Rced-Swamp AsBOGiaiion ^ domlnatecl Tvpha. Sparganiurn, 
Carex, etc., which along with plants of * Floating-leaf Association, form 
various ^ Oomoeiefi. 

N.P,. h, c all show various * Consocies’ and * Societies.’ 

//. Marsh. Formation. 

(а) Herbaoeous Martth Association — dominated by Hanuneuluj! 
aquatilis, (’allitriohe. Hippuris, Ceratopljyllum, Jun(;ns etc. 

(б) Salicetiim Assoriation — willows somtdime^s poplars, ct:c. , with an 
undergrowth of perennial lierbs. These h>rm ‘ dcmp ‘ land. 

fU. AI endow Formation. 

Dominnied by grasses and perennial herbs. 

/nat/ and meadow stage arc converted inte arable land by 

limn. 


/F ‘ tiravei SlideP Formation or ‘ Xerophytie BushlamV Formation, 

'Phe meadow stage on. the eastern and southern shores of the Dal 
ends in ‘ (Iravel-slide ^ Formation — Eubus, Rosa, Crataegus; , Astragalus. 


©tc. 


r. Mes phytic Bu&hland Stage or Shrub Stage, 


In the Arrah valley near Havwan — Vibnrnuin, Primus, Salix, Ros,’ , 
■BIbes, etc. ^ ■ 

P/. Pioneer Conifer Forest. 

Xiigher up the .‘Vrrah Valley from Harwan upwards is developed a 
c on ifeX forest on the mountain sides, }?inu8 ©xcelsa is the pioneer. Few 
plants of (Vdrtis Deodara occur, mixed with many shrubs. 


VTL Climatic Climax Forest. 

Stilt higher up at an elevation of about 8,000 feet is (tcveloped u 
clirriatio climax dcoilar Forest. 

(4| The view that * Biiceession proceeds from extremes where there 
i« either too much or too little water towards tlio 'i\iosophytic and tlie 
Irighost stoga of dtwelopment is forest* liolds good very well for this 
particular region. 

(5) I! the view, held by Lydekker, wlio, after a careful study of the 
formation of upper and lower ICabbwas, came to the eonolusion that 
Kaihmir was once ooverad by the waters of a vast lake, be true, then 
my eoiitention is that the Chashmashahi Beserve Forest is the eulminat- 
ing point of the ‘ Oal sucoession,* although now, since the level of the 
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lake has much fallen, people might argue that the said forest growing at 
a height of about 8,000 feet is the climax of a ^ mountain succession,* 

(6) The Dai lake is drying up on account of— 

(o) centripetal encroachment of willows and other marshy and 
swampy vegetation. 

(&) Bain and melting snow on the sun*ounding mountains bringing 
lot of silt and mud. 

(c) Arrah river falling into the Dal and bringing huge quantities of 
suspended matter. 

O Periodicity in vegetation and ^otaering. 

(8) Influence of man in changing the character of vegetation and disturb- 
ing the balance subsisting betiveen the various communUies of 
plants. 


Section of Geology 

■■ ' : Preside7it:~~D. N. Wadia, M.A., ' B,Sc., F.G.S. 

Presideniial Address. 

I. The Position of the vSoxekoe of GEOLOGXh in India. 

The Geological Survey of India was instituted as a sepa- 
rate Scientific Department in the year 1850. 

The work accom- with the principal object of preparing a 

firicaf Surve\^ o°r *^® country; it is 

judia. V now sixty-five years since it commenced its 
labours in this vast and untrodden field of 
exploration such as India offered in those days, with a number 
of workers w-hich looks small in comparison with the scientific 
force employed in the Geological Survey of a single State of the 
United States of America. But the labours of this small band of 
scientists, unsupported by any outside help or co-operation (with 
a few honourable exceptions) have already borne fruit, for not 
only have the foundations of Indian Stratigraphy been securely 
laid, and its frame-work built in a way such as future researcii 
is not likely much to alter — except in matters of detail — but a 
large volume of data has been accumulated which will furnish 
the basis for future work and guide its development. The results 
achieved in Spiti and Kashmir, elucidating the stratigraphy of 
these sections of the Himalaya and revealing the comparative 
simplicity of its geotectonics ; the researches in Tertiary strati- 
graphy and palaeontology in the Sind-Baluchistan frontier and 
in the Punjab, the brilliant work done in connection with the 
Oil of Burma and its other economic minerals ; the petrological 
and mineralogicai researches, commenced about fifteen years 
ago, in connection with the rock-complexes and ore-bodies of 
the Peninsula, all testify that the laurels won by the Pioneers 
of the last generation have been worthily maintained by their 
successors of the present generation. 
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Btit- though there is every reason to feel satisfactloo at the 
1 ‘esults already accomplished especially iu 
jnoiiiic Geolo- Areal, Striictiirai and Hlvratigraphical 


Ecunomic Geolo- 
gy, mineraloizy, pal- 
roloQT, otc*. 


branches of geologv the 
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awaits geological research in India is immense 
both in its scope and possibility. Up till lately the progress of 
geological investigation in India was mainly in the direction 
of stratigraphy with its concomitant palaeontological research. 
The departments of Petrology, Mineralogy, Physiography, Eco- 
nomic Geology were sirff<jred to remain in abeyance, comparative- 
ly speaking, till Holland*s researches, about the beginning of the 
new century, initiated a new chapter in the official Year-book. 
Since then notable work has been done in these branches both 
in the great archaean terraiir of South India and in Burma to fill 
up the deficiency, if only in part. The Geological Survey of Bri 
tain was established in 1832, i.e. a quarter of a century before 
the Indian Survey commenced its operation and yet with its 
corps of distinguished specialists in all branches, and with the 
large and steady measure of able amateur co-operation, one can 
easily see from its annual programmes of work how much still 
remains for investigation in the Geology of the British isles, 
especially in tlu^ above-mentioned departments, which now 
claim a first rank in the publications issuing from the Geologi- 
cal Surx^eys of all advanced (‘ountries of the world. 

In a country like India, therefore, where the ground to be 
r a *k of AmaDonr covered is SO vast and the workers so few. 

disproportion betw(^eri the work accom- 
plished and that which yet awaits accom- 
plishment is much greater and will remam so for a long time 
to come. The reason for this is obvious. The Science of 
Geology has held in the past and still holds, with respect to 
its other sister Sciences, an unenviable position in India. It 
has not been fortunate in receiving that share of amateur 


contribution from men of liberal learning and culture who 


generally fill the public services of India and who iiave enriched 
the records of ludian Natural History, ethnography, botany 
and archaeology. The cause for this circumstance, as also for 
what appears to an inexplicable inditference of the educat- 
ed people of India towards Geological Science — a people who 
evolved in the past some of the earliest true conceptions 
regarding the fundamentals of the Science of the earth — lies 
perhaps in the very nature of Indian Geology and some of its 
puzzling singularities. Let us briefly examine these 

It) the early half of the 19th century a number of amateurs 
belonging to the service of the East Ixidia 
of this Company or to private Commercial under- 
Geology. takings, with more enthusiasm than geologi- 

cal knowledge, were fired with the desire to 
prove the great mineral wealth of the ludian P(?ninsula by 
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all sorts of fa acifiiL parallelism between tlie Indian 
formalioJis and the economicail.y productive horizons of 
England and other parts of the world. Tiieii' disappointed 
expectations and the barrenness oh such search, combined 
wltli.tlie absence of the usual geological land-marks such as 
one is accustomed to in .Western Europe, produced as their 
result ail mideserved aversion towards all kind cf geological 
pursuits in India in the minds of their successors — a set-back 
from which Indian geology has not yet recovered To the 
unselfish lover of pure science, in pursuit of |)urely vscientific 
data, the- imperfect and fragmentary nature of the stratified 
record as preserved in India has caused repulsion in another 
way. The disconcerting geological antithesis presented by 
the two natural divisions of India the Indo-gangetic alluvial 
terrain recording only the latest chapter of geological history ; 
and the most important areas of the Peninsula lyiiig under the 
undecipherable records of its earliest chapters, — the two 
neglected, extremes of geological history of those days, 
detracted all interest and zeal of the seeker after knowledge. 
The one area by its total luck of geological interest, the other 
by its seeiuing simplicity which obscured under an apparent 
imiformity the most puzzling complexities in the study of 
rocks. Yel another derogatoi^y cireuiastance wliich contri- 
buted to produce apathy in the man of science towards 
geological field work lies in the vast pre- Palaeozoic formations 
^.diich cover nearly a hundred thousand square raiies of the 
Peninsula. For these there is no parallel in the geological 
annals of Europe. The unrelieved monotony of these deposits 
and their barrenness in the accustomed type of organic relics 
caused tliem to be abandoned as wortldess for stratigraphic 
])U,rposc8, for fossils were then considered to be the only 
alphabet of geological knowledge and the modern more refined, 
though less certain, methods of the study of sediments had 
not come into vogue. 

Wliile these causes account for the inattention of the man 
of science and general culture towards 
educated DeonTe. g<^ologieal investigation in India, and tend 
to prepetute the disparity between the 
amount of ground covered and that which remains to be gone 
ove.r, the indifference of the educated classes of tlie peoifie of 
India towards geology is also easily accountable. The lack of 
\ ariely in topographic relief over vast stretches of the country 
and of rapidly alternating geological features from district, 
to district, which fi.rst arouse curiosity in the minds of the 
more .intelligent among the population and attract them to 
t.!ie Hcieiitiiic study of earth-features, have been sufficient 
causes to bring about this- sterility of knowledge. A weary 
niiifomiity and monotony in any group of phenomena, do not 
famish the proper medium in which the germs of new knov,. - 



exc 


Proceedings of the Asialio Soc, of Bengal, j XVU ^ 

ledge can take birth and thrive; the tendency would ra,ther ho 
to atrophy any curiosity or sjvirit of inquiry. 

But the stride of investigation in other [)arts ol the work! 

and the great progress achieved in e\'oi‘y 
.Remedy for this depart men t of geology during the last twenty 
'4ob^v ^ years, notably in Mineralogy, ]¥t!'ology, 

Economic geology, not to speak of the ex- 
tension of our knowledge in the theoretical as])ects <'»f the 
science, compel the attention of tlie workers in India to ex- 
amine into these causes of imperfections which make for our 
backwardtmss especially as regards the volume of India's con- 
tributions to the geological research of the world. It behoves 
Indian geologists to search for a remedy and to find out 
means ’whereby geological work in this country is made more 
attractive to the private individual with a taste for scientific 
pursuits and to recruit in its service a band of amateur 
workers such as in European countries contribute so largely 
to swell the volume of field and laboratory investigation ; to 
further areal and regional geology by the exploration of new 
or unknown ti*acts ; and to supplement generally the efforts of 
the official surveyors in elucidating wliatevei* uew problems 
arise. Also it will become increasingly necessary and pi’ofu- 
able to utilize the university-trained students who have 
specialised in a post-graduate course after giving them suitable 
training in field-methods. Hitherto this class has furnished no 
recruits either to the official corps or, to any material extent, 
to the body of prospectors, miners, or otlun* professional 
geologists. 

It is when tills co-operation is forthcoming in some consi- 
derable measure that the labours of the offi- 
The Great Pre- geologists of the Geological f?tirvey of 

tio^.*^^^^Cuddamh be liberated from the vstratigraphii^ 

and Vindhya,n ^ ^Rd areal Survey to w.hich they have to be 
still largely restricted, for employment in the 
more specialised branches of the science. The time will then 
come for organising such special branches of the Surve.y as have 
not received consistent systematic attention hitherto such as 
glacial geology, physiographic geology, the geology of mineral 
(ieposits, of water supply, drainage, etc. Other fields of research 
await the specialist ; and among them none is more promising of 
results than the great pre-cambrian formations of the l\minsula. 
Till now these great groups of the most ancient sedimentary strata 
have been given up as hopeless in respect of furnishing any 
noteworthy data of pre-cambrian geology. Yet in the (extreme 
antiquity of such thick masses of sediments which have under- 
gone scarcely any alteration of their original cjbaraoters; in 
their woiiderful immunity from structural disturbances, in the 
oirgahio- barrenness of such wide sedimentary tracts which repre- 
•sent thO'i coast 'line of the primitive ocean at a period in the 
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earth’s history when there is so much evidence to suppose the 
first rudiments of life appeared on the planet, the Cucldapah and 
Vindhyan formations are unique. Thevse 35,000 ft. of littoral 
deposits representing the drift of a continent at an epoch of 
the earth’s history designated, by the common consent of geolo- 
gists as the proterozoic, constitute just the portion of the geolo- 
gical record which may reasonably be expected to hold some 
clue to the mystery regarding the first appearance of life on the 
earth, an event which must always remain the most important 
in the history of our planet. The question arises whether the 
study of these sediments cannot be advanced by a new method 
of attack, whether the microscope and the recent methods of 
inicropetrology of sediments cannot be applied to discovering 
some facts connected with the physical history and geography 
The Archaean those by-gone times as well as in discover- 

Dharawarcoroplex. Vestiges of organic activity 

during their deposition. The structural as 
well as met amorphic changes have been too few in them to have 
affected the original characters or contents of these I'ock-bodies 
and herein lies hope for the inquirer. Interest of another kind 
is aisoeiated with the arehaean-Dharwar complex which bristles 
with problems of a different kind hitlierto but partly solved. 
The views promulgated by the Mysore State Geological Depart- 
ment, based on their very detailed work on a large section of this 
rock-expanse, about their origin, mutual relations and age have 
tended to simplify some aspects of these problems, but much 
research of long duration is still needed before this bewildering 
complex of sedimentary igneous rock bodies is made to dis- 
close its secrets in the interest of petrogenesis , rock-meta- 
morphism, the genesis of ores, platonic action and reaction, 
•etc. 

When painstaking research is undertaken by specialists in 
this direction, these hitherto blank recods are sure to yield 
data of much interest and importance which may result in some 
definite contribution to the geology of the world. Far from 
being therefore, a useless dead-weight in the geological chron- 
icles of the earth, these great pre-cambrian rock -records of India 
may yet prove to be the more significant part of that chronology , 
though written in a script other than the common script of 
palaeontology. 

II. Thjb GjsonoGiOAn SotBNOjEs in nmmi hulatxok 

TO THB MASS OF THB FEOTLE. 

But no advancein pure-research, however great the results 
may be in their philosophical aspects, can 
expccted to awaken the minds of the 

cations of Geology, 

affect some vital industrial or social side of their life, Indian geo * 
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logy is likely therefore to remain in the positioD id ohst-urit.y in 
which we find it to~da3^ with respect to the g(\nerality of t"iu‘ 
|X‘opky imtil conspicnoiis developments take place in the econo- 
mic applications of tiiis science to the industries and agriciiltorc' 
of the country. From this point of view’' the inattention tliat is 
very general towards any application of geological knowledge 
ill aid of agriculture and the development of the HOO,OUO.O(io 
acres of its surface forms a striking feature. This is a regret- 
table fact, for it can be asserted without 

GeXgy!*^* exaggeration that the cultivation of agricul 
tural geology in India on tiie lines adopted 
by some of the States of the United States of America would 
be to bring as rich a harvest of results as tlie more popu - 
lar and better-esteemed pursuit of mining geology. For the 
wide alhn ia] plains of the Indus and Ganges, which cover more 
than 400,000 sq, miles, and which doubtless comprise mam^ 
minor variations in soil both in respect of physical structure 
as well as of chemical and mineralogieal characters, a %veil- 
organised Soil-Surve^’^ supplying authentic information on the 
above heads would be sure to improve agricultural practice and 
economics. A systematic Soil and Subsoil survey : the investi- 
gation into the condition of the water-table in difterent districts 
and a survej^ of Artesian water supph' in the dn' alluvial tracts 
and along the desert-borders ; experiments on the extent of 
usefulness of mineral fertilisers in combating tiie increasing 
impoverisliinoiit of the soil of Madras and the Central Provinces ; 
are some of the measures in which the co-operation of the geo- 
logist with officers of the Agricultural Department is nece>ssary. 
Irrigation by canals in the Punjab has already materialh^ affect 
ed, and is likely to do so in still greater degree in future, the 
under-ground drainage and water-level, and has thus introduced 
a problem of serious import to agriculturalists. 1 n bat ti inu u it h 
this menace, for a study of subsoil geology and experiments 
relating to subsoil permeability and rate of water pereohv 
tion, the co-operation of the geologist may he songhi with 
profit. 

After nearly a century of struggle with adverse conditions, 

. mining activity in India seems to be neariim 

in Indfa: \^mpro^ the dawn of a new and more prosperous epoch . 
ing prospects. ' There are signs that it is soon going to emerge 
from its one sided activity of coal mining 
to which it has been hitherto, to a large extent, restricted b\' 
a oombination of adverse cireumstanoes, to enter into a new* field 
of metallic mining. The discovery of large stores of metallic 
wealth In Singhbiium, coupled with the existence, on a sufiioi* 
ept scale and within praotioabl# radious, of the subsidiary raw* 
Mineral products requiredrin enpplying the principal metallur- 
gical needs of India, puts the mining and metallurgical industry 
on a favourable basis, for the first time in its history; and the 
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coming decade iBay he expected to witness important revolu- 
tions ill the auniial output of iron and steel, manganese, copper, 
load, zinc and possibly other metals. 

But the .small niine- owner in India- as a class has not yet 

I-rnornnce of the appreciate to any degree the inti- 

mhio owaS. relation between geological conditions 

and the occurrence of ore -bodies and other 
useful mineral deposits. To that extent therefore, private eco- 
nomic surveys (with the exception of the few great under- 
takings) are .scarce and haphazard. In the absence of special 
surveys of private properties, all the information that is oonsi^ 
dered necessary in the commercial exploitation of a deposit is 
sought from the publications of the Geological Survey on the 
districts in f|uestion, in vrhich the survey of economic mineral 
depo.sits was not special but only incidental, and was never in- 
tended for such use by private mining associations. One is 
not- surprised therefore that as consequences of such practice, 
the occupation of mining in India has remained as yet in that 
indefinite speculative stage from which other countries are 
emerging, and that the methods of mining pursued in many 
eases^ even in regard to some of the most important deposits, 
have lieen jironounced to be primitive and ruinous to the 
properties. 

The coiinti\y needs a body of expert industrial geologisis in 
the present stage of its mineral development. 

^ The need of mm- They are needed to expand the resources in 

6x|eS industrial exploration of fresh areas and by 

o-eologists. file deeper mining of existing fields to investi- 

gate still untapped oil areas and to prospect 
for new ones ; to improve the existing methods of mining of 
raangane.se, iron and other metalliferous ores ; and to exploit 
the rich resources hi the metal aluminium possessed by several 
parts of India. Large regions within the Himalayas have not 
been visited by the prospector and there are likewise many 
areas within the Peninsula where the apparently small or less 
promising mineral deposits have not yet been thoroughly in- 
vestigated and reported on by experts. But above ail there is 
a demand for mining and technical experts to solve the problem 
of our hitherto neglected siilphiclic ores, to find avenues for 
their profitable employment in the metallurgy of their respec- 
tive metals as well as in the host of chemical mamifactures 
which nowadays form an accompaniment of these nietalliirgi- 
cai processes. 

It ivS hardly necessary to point out the economic benefits of 
private mineral surveys of properties conducted by the land- 
owners and ruling states, especially by the smaller Indian 
states. Besides being of direct utility in matters relating to 
prcfspecting and mining of minerals, competent geological ad vice 
will prove benefeial in many hydrographic and engineering 
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ing and technical 
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probieiuis, atfo rest ation, etc. A very de«irol)lc bicidental result 
which may be expected to accrue from a multiplication of such 
siir\x>ys in different parts of India., is the probability of an in- 
crea>sed number of trial bores being put down for prospecting 
purposes. Though many of these may not achieve the speci- 
fic purpose for which they w'ere undertaken, their boring- 
records and charts may ultimately be of great service in supply- 
ing valuable information for other purposes. There is per- 
haps no country in the w^'orld, wliere area for area, thei’e have 
been so few deep borings and drill-holes penetrating the water 
table as India. By so much therefore the country is poor in 
data of underground conditions, from which a considerable 
body of facts allecting adjacent parts are deduced with some- 
times very valuable economic results. 


III. Geological and Mining Education in India. 


Neglect of Geolo- 
gical Education in 
Schools and CoL 
leges. 


The educational facilities existing in India for the training 
of young men in geological sciences both for the purely cul- 
tural benefits of the science as well as for 
its pursuit as a vocation in life w^ere, iiritil 
almost yesterday, of the most meagre de- 
scriptioLi. If we exclude the projected Dhan- 
bad school of Geology and Mining which is 
under organisation by the Government of Lidia and the Geology 
department which is being organised, at the Benares Hindu 
University, there is only one Geology school in the whole of 
North of India between Calcutta and tlie North-West Frontier 
and that is in the Kashmir State (ffammu) . Tiiere are only four 
other places where Geology is taught besides one IVIining 
school attached to the Sibpur Engineering CoUege which 
trains students for Sub-Overseer’s work in the Coal .mines of 
Bengal, Bihar and Orissa. The education imparted in the foj'- 
mer set of institutions in Geology, being limited by the scope 
of the degree- examination in Arts and Scie.ace; sufi'ers perlmps 
from all those drawbacks which are so often alleged against 
science teaching in our Universities. But even admitting these 
draw-backs one would wish to see more adequate provision 
made for geological instruction in all our Universities, instead 
of their present policy of suffering individual colleges to grapple 
with their own difficulties and do a»s much or as little as they 
want in maintaining their geology teaching. A great oppor- 
tunity has arisen for organising the teaching of this science as a- 
University subject on sound lines in the new Universities that 
are coming into existence in different parts of India. In doing 
so they will supply one important des i deratmn 
wStoal llt. in the present needs Of the country. Those 
that have a hand m the management ot 
science education in our schools and colleges have neglected an 
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educational asset of liigh efficiency in their neglect of this branch 
of Nature-stud}?' as a subject of liberal education and culture, 
The mention of geology too often calls forth visions of the dis* 
covering and mining of precious stones and metals, an end 
which can only be fulfilled by a training in England, Japan 
and America, the knowledge of the geology of India being 
considered not at all requisite to this end. This narrow inter* 
pretation of the objects of Geology has much to do with the 
indifference of many educated persons tow^-ards the cultural 
aspects of this science audits many other technical applications, 
no less important than Mining, viz. Geological surveying, Agri- 
cultural, Forest and Engineering Geology, the Geolog}?" of Water 
Supply and of Economic Mineral deposits other than metals. 
Thirty years ago w- hen suitable literature for school and college 
use was scanty and men versed in this science were few there 
existed an excuse for the non-recognition of Geology as a 
subject for instimction in our Universities. Both these difficul- 
ties ha ve in a great measure, disa^cpeared. or are fast disappear- 


mg. 

The problem of technical education in Geolog, v and Minera- 
logy no longer remains in the same unsatis- 
Technical Educa- factory state, for it has lately received a 
Dhanbad SdfooL most fortunate solution at the hands of com- 
petent authorities. The institution of the 
l^hanbad school with its contemplated scope and scale of equip- 
ment, which wdien completed will, it is hoped, enable the institu- 
tion to rank with similar institutions in Great Britain, wdll meet 
the complete needs of Mining and Geological education in India 
for several years to come. It will now remain for the public 
to appreciate widely its benefits and take advantage of the 
jiewly created facilities, wdiicli will provide a fresh avenue for 
the vocational training of youths. 

I make use of this opportunity, to touch wdth regret, up- 
on a subject which has an in^portaiit bearing 
Condition of the Spread of elementary geological know- 

some Museums. ledge in this country and upon its being 
brought home in a popular way to the general 
public. This is the j^itiable condition of the Geological sections 
of many Provincial Museums, which suffer from complete in- 
attention if not neglect. In the first place the collections that 
are exhibited under very inviting head-names of Mineral 
Gallery/* ‘‘Geological Section,*’ etc., are of inadequate 
and indifferent material. In many cases no effort is made to 
obtain competent help or advice in their assembling or in their 
correct naming, arrangement or labelling. I have seen Black 
trap under titles of “Coal” and “Manganese-ore” in more 
than one place. A competent geologist and prospector who has 
spent many years in India, himself a good collector, once said 
in the matter, “It makes me cry to visit Indian Mineral 
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Mnseiiirts. Thitik for example of the one« at am! ai 

; it is the result of Jettiiiii* the peons Hpriiig-elea n ' 

the colieetioiis ami sprinkle the labels hack afterwards. I !i;na' 
seen lovely Blaek trap lal jelled eon), and {Tysta-llim^ rocks la htdled 
with place-names recalling ;dluvial sand. After this he,s lun- 
pe.iied a collection is no hetter than road-metal/' Not only rae 
^he colleethms indilierent, but there are no eliarts or maps 
depicting the chief geological features of the province or of its — 
principal mimn'al occmiTences. Excellent material of this des- 
eription is furnished hy the Aleinoirs and Records of the GeO“ 
logical Survf‘ 3 ‘ or can be easily compiled from them. 

In a country where Museums are so few and geologiiaxi 
nniseums fewer, this neglect of opportunity to interest the 
populace in things relating to the mineral kingdom is most 
regrettable. It is also unaceoimtable when one sees so much 
attention and scientific care devoted to the assembling and 
upkeep of sections relating to Natural History. 

VVhile dealing with the subject of geological education 
i venture to make one or two suggestions 
of Geological Survey Depaiyii.cit wliiHi 

and Records. have a bearing on it. All that have to do 

with the study of Indian geological lite- 
rature have keenly felt the need for reprints of tlie large number 
of Memoirs and Records, published mostly anterior to ISOO, 
which are no\\' out-of-print, and have been so for many years. 
These are non -procurable on sale or on loan and amongst them 
there are several valuable monographs and district contributions 
on the geology of important districts and sections of provinces. 
So long as these gaps exist the material for the literature of 
Indian geology cannot be said to be complete ; for the unofficial 
worker, who anywhere outside Calcutta is thus deprived of 
nearly one-third of the total number of Records and Memoirs 
published, or perhaps succeeds in finding them locked up in the 
shelves of one or two libraries in the country. Tlie leprinting 
of these journals, with their original plates and illustrations, has 
now became a matter of public utility as their abvsence will be 
more and more widely felt by an increasing number of students, 
teachers, industrialists and the intelligent citizen generally. 
Another desideratum from the .same point of view% which 
I submit for the consideration of the authorities, is the com- 
pilation of complete provincial, and in some cases even district 
Geologiesj the compilation being brought up to date by incor- 
porating all the later work, mineral statistics, etc. , and firovided 
with large scale-maps depicting geological as well as economical 
featiu'es of the district or province in question. 

Among the parts of India wdiioh specially call for sucli 
^ , revised publications (or reprints as the case 

onTnlar^d^Sl be) should be mentioned : Cutcli, Sind, 

, * Assam, Hazara, Gujarat, Nagpore, Singh- 
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Wiiim, Kasliiiiir^; Central India, etc., Witli tlie 

expansion of industries and the awakening of 'popular interest 
in natural resources these publications would be moj*e and more 
sought after for accurate and authoritative information. A 
revised edition, on a still more enlarged s<3ale, of the 1910 
-edition of the Geological Map of India (I" = 32 miles scale) 
possessing a greater degree of cartographic detail will also till 
a, standing want. 


I¥. . Thb Outlook, Conbitionb for Developmekt'- of 
GEOLOG rCAL SCIE-NCE IN INDIA. 


After this brief survey of the condition of geological research 
. . in India one feels justified in eiitertaining 

GeXItcaT Swvev. materiai progress oaii only be 

expected in the present position of the science 
when tw'o conditions are realised in the near future. One of 


these conditions is that the Geological Survey Is reinforced, its 
cadre being multiplied to double its present strength and that 
it is adequately organised in every brancii. The liesolntion of 
the Government of India in this connection, lately published, 
announcing the re-organisation of the Survey mokes a most 
welcome beginning and leads one to hope that it will be follower] 
by similar schemes in tlie Into such liberal measures 

of expansion alone can the Survey be enabled to cope with the 
steadily widening field of operations, scientific ond technical, 
which nowadays come within the purview of a Government 
Geological Survey. 

We can then hope for the institution of some Proviricitil 


Future Institu- 
tion of Provincial 
Surveys. 


Surveys conducted under the direction of one 
central Imperial Survey. An excellent ex- 
ample of what a provincial survey wmrkiag 
within its own borders can achieve in the 


direction of detailed surveying of a complicated region is fur- 
nished by the Mysore State Geological Department. The in- 
creased volume of literature which the Geological Survey of 
India in its then state of organisation will publish will have a 
more direct bearing on many of the immediate public needs 
and questions. Interest will be aw^akened in questions concern- 
ing water resources and drainage, mineral occurrences, agri- 
cultural and mining topics by monographs, bulletins and 
professional papers of a popular description besides the purely 
scientific and technical official publications. The compiling of 
provincial and in some cases district geology, written in a 
popular manner for the man of industry and for the school and 
college student, illustrated by large-scale maps will do much to 
popularise the science and elevate it from its present obscure 
condition, at the same time securing the good-will and co-opera- 
tion of the people in the field-work of the Survey Officers. 
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Theoretical 
Education in 
Geology. 


One other incidental gain will aceriio. An enlarged force of 
w'orkers in the C4eologioal Survey* will bring tiie operations of 
that Department into more intimate relations with, tho public 
and thus tend to spread more correct ideas about the move- 
ment and operations of field geologists in regard to which the 
haziest notions prevail now. In the interest of the Science as 
well it is expedient to interest tiie public in the work of the 
field geologist. On this matter Hayes, Chief Geologist of the 
United States Survey says, '' It is generally advisable to take 
the necessary time and trouble to explain to any-one making 
serious inquiry exactly what is the object of the work. This is 
of course essential when the Survey is official and carried on at 
Government expense. The oppurtunity of educating the peo- 
ple of a region in which work is being done to an appreciation 
of the nature and importance of Geological Surveys should be 
utilised as far as possible,’^ 

The other of the two conditions relates to the creating of 
proper faoilitievS for a sound theoretical teach- 
ing of geology. In this connection the pub- 
lic mind should be disabused of the coramoii 
prevailing idea that in a science like geology 
all that is needed in the w^ay of educational equipment of the 
youths is training in some Mining school and that training in 
pure geology is of secondary importance to the students as 
well as to the country at large. This is a wrong notion No 
science can progress if its cultivation is restricted to its tech- 
nical side only. Without a firm and wide substratum of edvi- 
cation in the pure science, all efforts towards the development 
of geological knowledge in the country will be hollow and 
spurious ; it would be to degrade science from its high pedestal 
to the position of a handicraft. The right procedure is to begin 
at once creating the proper atmosphere by establishing a num- 
ber of centres where geology is tauglit as a science foi* tlie sake 
of its liberal education and cuiUire. The object will behest 
realised if two or three of the first grade colleges in each Presi- 
dency were to offer an under-graduate course of geology just as 
they do courses in biology, physics and chemistry with ])rovislon 
of means for further post-graduate study and research at one 
or two centres. 

At the same time it is essential that the country Bhoukl be 
seK-.sufBcient in the means for a, complete 
course of technical education in all depart- 
ments of geology, side by side with the 
provision of academic educetion. Happily, 
cnving to Government's action in this matter we arc at the 
,, threshold of important developments. The Dhanbad school of 
■ 'mining and geology, founded at the very centre of India's 
.mining industry, and the -foreshadowed institute of metallurgy 
-y, at' Sakchi- Jamshedpur^ equally fortunate in the alto of its 
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location, and of like scope and equipment, will make ample 
provision for tbe needs of the country in this respect for the 
present and for several years to come. These two institutes may 
be relied upon to provide adequately trained young men for the 
vocation of siirveying, prospecting, mining," metallurgy and 
other related occupations such as India has alreadj^ begun to 
demaiKb 

Gentlemen, I do not feel warranted In trespassing upon your 
courtesy further. 

The manufacture of china and porcelain in India . — By 
K. A. Kismqht Hallowes. 

This paper gives a description of the most modern process for the 
manufacture of china and porcelain from washed Indian china clay. 

After a rational analysis has been made of the washed clay, it is 
mixed with the right proportions of i>ow^dered calcined orthoclaso and 
quartz to produce the kind of china or porcelain required, and is then 
ground up in “ ball- crush or s*V to an impalpable powder which is stirred 
with water in a “ blunger ’’ to thorough homogeneity. This is piped 
oil’ into a trough known as the agitator/* from which it is drawn by 
atnenibran© pump to supply “ the filter- press *% being afterwards trans- 
ferred to the “ kneading mill” which produces clay of uniform plasticity. 

It is then shaped on a potters wheel, or. after admixture w'ith the 
right proportion of water, poured into moulds made of gypsum which 
readily absorbs the large amount of contained moisture. 

The articles, after air- drying, are then placed in “saggars,” and 
heated by waste gasejs in the biscuit chamber of a Dresden kiln to a tem- 
perature varying from 700'*~800®0. 

When quite cold they are dipped by hand into a trough of glaze 
composed of a finely powdered mixture of kaolin, orthoclaso, limestone, 
and quartz. 

Finally, the glazed articles are again placed in fire clay “saggars,” 
and fired for twenty four hours in a round do\?n-draft Dresden kiln, at a 
temperature of I350"-1400°C. They are kept in this an additional 
twenty-four hours at a slowly decreasing temperature for annealing;. 

As great care is exorcised in this process it is found that the break- 
ages do nc,)t amount to more than 5 per cent. 

On a BOW fossil imioBid from the intertrappean beds of 
Peninsular India , — By B. Prashad. 

In this paper the author describes a new fossil Unionid from tbe 
collections of the Geological Survey of India. The fossil had previously 
been identified as Cyrenid and labelled Pisidium medlicotiianum , Hislop ; 
with which, however, it has no relationship, being a true Unionid belong- 
ing to be genus Lmnellidens ^ Simpson, a full description of this speciess 
which is called X. vredmhurgi^ is given, and its relationships with the 
other living species of the genus is discussed. 

Unionidae from the Miocene of Burma . — By E. Vredbin- 
BiTRQ and B. P.eashad. 

Tho only fossil Unionidae hitherto known from India were the iiiipe!'- 
fectiy described ones from Sub-bimalayan Biwaliks recorded by Torhes, 
the fossils from the Intertrappean beds of Uppermost Cretaceous age in 
Peninsular India and those from the lower Bugti Bods of Baluchistan. 
It is, therefore, of special interest to bo able to describe some specially 
well preserved fossils from the Uppermost Miocene beds of Burma. Two 
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jinv im dcHcribed vindor the name Iwhmaia gliipfim anti /Vartn/.s‘- 

s'?rt Lafoitvhi'i ami their relationshipH wii.h the livinii; rt'prost'nlaiivot? of 
Ihewe gt-nora are fully discustiech 

A stenidnijn’cssiou tVoiir Mu! phint-heiinhig' Inals near 
Khunniu (Ivashmir)^ provisionally referred to iUtihja- 
moptcris IwhmJremis, Sewiivd. % Fl Saiint. 

While the attribution of tiie frotid-genus ( dofisopttrL^ to th<^ j.>efrjliar 
n.ii/.omo-like organ lias now beou established , we are still in 

ignorance of tiio ste?iu that bore fronds of the closely related (t^uigamop- 
ieris type. During a recent visit to thewell’kxxowuUrmgamopieriti, Beds, 
iioar Khnnniu in Kashrair (Eisin Spur, U miles 8*W. of Chirynl Ravine), 
the author collected the impression of a branched axis preserved in cir- 
cumstances^ which suggest that it may be the stem of Qangamopteris 
kashmiremis ^ Sew. Closely associated on the saino rock-surface are also 
portions of Gangamopteris fronds possibly belonging to the stem, Imt not 
now in organic contact with it. The only other recognizable fossil plants 
from this locality are Fsygmophylhm sp. (probably P. Haydeni), 8ew.) 
and Cordaite.s Hulopi (Bunb.), and there is no indication tlmt the stem 
in question belongs to either of these species*. The stem cannot be eon- 
fused with Fcrfe6rar'fa, for it shows none of the features characteristic of 
that gouus. ]\F.oreover, although since the discovery of plant-rernmns in 
these beds several distinguished workers have collected in this locality 
(Noetling, Hayden, Middlemiss,) no specimens of cither ({loHHOpterU or 
VerUhrata have come to light, while Gangamopteris fronds ociMir in large 
numbei's. 

The stem is unfortunately in a poor state of preservation, al.)OUt- 20 
om* long and I cm. thick. I n two places short thin ])ranche.s (? roots) are 
, ;^en coming off. 

Palagonite-hemng Dolerite from Nagpur: snggestioii re- 
garding the nature of Palagonite . — By I). N. Wadi a. 

Palagonite ” is found in a coarse orthoclase-baaring dolerite tilling 
up large and numerous lacunae forming nearly 10 per cent of the bulk of 
the rock. The laerinao are from long and y~P broad; they 

branch and spread in all directions and send irregular blunt ramifications 
through the mass of the rock. They are stopped by an amorphous black, 
brittle, much fissured, glass 3 r-looking isotropic substance; orange or green 
in thin flakes, with a typical conchoidal fracture and resinous to vitreous 
lustre. No colour changes were observed on exposure to the air or light ; 
infusible B.B. ; yielding much water, both h.ygroseopic as well as com- 
bined. 

The black colour is not intrinsic, but is due to an external coat of 
iron ; it is easily removed by acids, leaving a colourless transluHcent glass 
(silicate of alumina and some lime and magnesia) as residue and yielding 
strong ferric solutions. S.G.=:T0; H. =2-2*5; r.i. = i*50. 

In micro-sections the palajgonite occurs both as a zeohtic infiltration 
product showing concentric rings of growth and as irregular alteration 
patches among and around augite and magnetite crystals ultimately 
replacing them. The felspars are quite unaffected and remain clear and 
glassy. There are a few biotite crystals. There is no olivine or any 
ground mass. 

A study of the lacunae suggests that they are not of the nature of 
original vesicular cavities but are of secondary creation due to processes 
resulting in the formation of |;>alagonite. With regard to the origin and 
nature of the latter the following suggestions are advanced : — 

(1) that it is not a definite mineral but an amorphous, Btructureloss 
decomposition product; 
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(2) that It ia not due to replacement of the original glass of the 

' ''rock ; . . ■■■■■■■■'■ ■ 

(3) that it is a decomposition pi'odncfc of the magnetite and augite 

, , of basic rocks ; 

(4) that while in some cases it hiis up eavities like zeolites, in 

others the cavities are secondary spreading lacunae stoped 
out of the rock by the decomposition of some of its consti- 
tuents. 


Asbestos oi^Saraikela.—B;// S.. C. Dtjtta. 

The author discusses the method of formation of tiie asbestos \'einsof 
Bana in the district of Singbum. ' 


The clays of Lametagiiat , — By K. K, Sen Gupta 

In this paper the author gives his reason for thinking that some of 
the clays in the Lametagiiat which have hitherto been included under 
the Jubfoalpore group do realij^ belong to the Bijawar system. The phy- 
sical and chemical properties of this Bijawar clay as also its economic 
possibilities are discussed. 


Crypiozoou hi tlje pre-eambrian fc?trata of India . — By 
E. Vredknbuhg. 

Specimens obtained some years ago by Mr. F. H. Smith, of the Geolo- 
gical Survey of India, from some limestones of apparently Kadapah age 
in the neighbourhood of Raipur, have been identified a.s referable to the 
geniLS Cryptzoon which is known to have flourished in North America 
and Australia from pre-eambrian to lower ordovician times, and is the 
oldest undoubtedly or-ganie genus at present known. The Raipur speci- 
mens resemble the Australian species, G. tessellatwm. The same genus is 
rii'obabiy represented in India also in the Gwalior series of Central India 
and in the Kadapah series of the Cudapah district. 


A short note', on the Trichiiiopoiy boiilder-beds. — By 

H. C. Das-Gopta. ■ ■ b ■ 

In this paper the author describes the phosphatic nodules occurring 
ii. the neighbourhood of Utatur. Microscopic sectiojis of the nodules 
simvv the presence foraminifera in them which evidently arvi of Utatur 
age. Attention is drawn to the palaeogeographical signUi*' inee of the 
distribution of these nodules and sugge.stion is made that plant remains 
n.ay have played a part in the production of Ammonium Phosphate 
necessary for the ]>36ndomorphie change of Calcium Carbonate to Calcium 
Fhospliate. 


The discovery of the neolithic Indian script}.— 

H. C. Das-Gupta. ■ 

la this paper the author discusses the evidences on which the exist- 
miva of a neolithic script in India has been based and gives his reasons 
fo3' thinking that the existence of a neolithic script in India has not been 
established and more conclusive evidences are necessary to prove the 

case. 
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Section of Medical Eesearch. 

Lirot.'-Colonel J. W. I”). Mbioaw, B.A.. M,B,' ^ 
LM.S. 

PresifJeniial Address* 

Let me begin by expressing my thanks fco tliose who have 
honoured me by asking me to preside over the Medical Re- 
search Section of the Indian Science Congress. ‘You may also 
expect me to apologize for occupying the presidential chair, 
but it seems to me that whatever apology is required should 
come from those who have selected me rather than from myself. 

It is true that when the invitation to preside reached me 
my first impulse was to refuse. It seemed to me that the 
position should be filled by someone who has spent liis life 
in the work of medical research rather .than by one like myself 
who has done comparatively little research and that as a side 
issue. ■■ 

On further consideration it struck me that possibly my 
selection may have been made with the deliberate intention of 
emphasizing the many-sided nature of medical research and the 
close connection that it ought to have with general medical 
work. It was this second thought that induced me to welcome 
the opportunity of expressing my views on the subject and in 
doing so my aim will be to realise the standpoint not only of 
those who are specially engaged in research but also of the 
medical profession as a whole and most important of alL that 
of the general public of India, for they are the people most 
affected in the long run. 

In considering the subject of medical research in India 
the logical procedure would be to deal with its past history, 
its present condition and its future prospects. 

You will doubtless be relieved to hear that it is not my 
intention to subject you to such a discourse. There is no need 
to dwell on the past achievements of medical research to a.n 
audience such as this. The great advances that have been 
made in India in our knowledge of disease is due chiefly to the 
devoted work of men like Sir Ronald Ross and Sir Leonard 
Rogers who have shown what can be done by medical research 
workers under the most adverse conditions. They have not 
only done \¥ork of the greatest value but they have also iiisis- 
tentJy striven to arouse both the government and the people 
of India to a sense of the tremendous results thaf would folio 
from an adequate exploitation of the discoveries made by 
themselves and by other workers in the field of medical re- 
search. 

The present position of Medical Research in India is very 
much more favourable than could have been hoped for a 
few years ago. Looking at the state of affairs In Bengal alone 
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we find that the unremitting labour of Sir Leonard Rogers 
doring the past ten years has raised a monument to him in the 
form of the School of Tropical Medicine and Hygiene and the 
Carmichael Hospital. The difficulties and obstacles that he 
encountered would have daunted any other man, but to Sir 
Leonard they only acted as incentives to further efforts and 
more ambitious designs. In addition to the research workers 
headed by Sir Leonard there have been many enthusiastic 
advocates of the cause of medical research in India, Tlie late 
Sir Fardey Lukis and the present and past heads of the medical 
services of India and Bengal have been unremitting in their 
efforts. 

It would take too long to mention the professional helpers 
of medical research in India but there Is one name which must 
be mentioned, that of Sir Kailash Chandra Bose who has done 
so much for the School of Tropical Medicine and Hygiene in 
Calcutta. 

Apart from medical men there is a largo number of offic- 
ials from the Viceroy downwards and of non officials too who 
liave generously contributed both in money and influence to the 
cause of research in India. The press must not be forgotten, 
it has always been to the fore in arousing public interest in the 
subject. 

To all these the country owes a deep debt of gratitude and 
those who are engaged in medical research must fully realise 
that the special opportunities which they enjo,y involve corres- 
pondingly great responsibilities. They most feel that it is up 
to them to show that the work they produce is commensurate 
with the encouragement they have received. 

When we think of the large number of powerful and in- 
fluential advocates of medical research we may be tempted to 
think that all is well with it, but there is another side to the 
picture and I regret to that there is still much to be done 
before we can say to our supporters that their efforts have 
attained to complete success and that there is nothing to be 
done but to allow the workers to carry on. Sir Leonard Rogers 
and other research w^orkers have already stated their views on 
this subject in the most vigorous term.s. I will not attempt 
to employ the weapons that are wielded with such force and 
effect by Sir Leonard, to do so would serve no useful purpose 
and would only expose me to well -deserved ridienle. At a 
later stage of this address I will lay before you a proposal which 
may lead to the desired result without laying research workers 
open to the charge of grinding their own axe. 

There is no more important aspect of research work than 
the workers themselves. These may be grouped in the follow- 
ing classes: — 

I. The highest type, of research worker to which belong 
men like Ross and Rogers. We cannot count on men like 
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these in an\' scl^eme for the promotion of reseiireli. Botl) Uos.s 
iind Rogers have insisted on the necessity for providing oppor- 
tiniites for workers and they have quite naturally suggested 
tiiat they themselves could have produced more work and 
][)etter work if the.v had been given greater facilities. While 
fully accepting their contention that the research worker must 
have a favourable environment there is a lurking suspicion in 
my own mind that men of their type sometimes do better 
work w’hen they encounter difficulties and opposition than they 
would if they were paanpered and encouraged. 

It does not matter if there be any truth in this idea, men of 
the type referred to, unfortunately are so rare that there is no 
need to legislate for them. When they do occur they are 
seldom amenable to the rules that apply to ordinary men and 
they will not fit in with any ready-made scheme that may be 
prepared. All that we can do is to be thankful that they do 
sometimes crop up. 

II. There is next the highly skilled expert worker. His 
services can readily be obtained if we are prepared to pay the 
price for him and to provide him with facilities for bis work. 
Experts are essential to the success of any scheme and if you 
want to know the conditions that are necessary for securing a 
supply of such men yon have only to ask Sir R. X. Mokerji or 
Sir J. D Tata or the head of any large eommercial under- 
taking. You will be told that for important work it pays to 
engage only the best men and to give them really attractive 
conditions of service. It is to the skilled research worker that we 
must look for the solution of the more difficult and (complex 
problems of medical research. To secure his services and to 
get the best work out of him is simply a question of organ- 
isation such a.s is encountered every day by a large industrial 
concern. 

Hi. The third group comprises the rest of the medicai 
profession, these might be subdivided into an indefinite number 
of ty23es, but for the sake of simplicity tiiey may be classed to- 
gether. In the past a great deal of valuable work has 
done by them, but they have suffered from a number of draw- 
backs. They have lacked the help and guidance that are 
needed, they have been isolated and so have had no oppor- 
tunity of co-ordinating their research witli that of other W'orkers 
OH the same lines. There are great possibilities in the organi- 
sation and encouragement of those medical men wlio arc' 
interested in research, they are capable of turning out a great 
deal of valuable work and they will at the same time supply 
recruits to the ranks of the special research workers. Tht,^ 
courses of instruction which will shortly bo started in the 
School of Tropical Medicine and Hygiene in Calcutta will serve 
the double purpose of greatly increasing the efficiency of the 
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Hirdical uieii who attend and of ediica^ them in the tech- 
nical methods of resea.rch. 

The next aspect of the subject to lie considered is the organ- 
isatioD reseaTcli. It is essential that there should be a 
definite aiid carefully woi'ked out plan. When every worker 
is left his own devices there will be inevitable waste of time 
and energy. A great deal has already been done in India in 
t/onnection u itii the organisation of special research work, but 
!juieh remains to be done, and we should not be satisfied until 
a smoothly woiking concern has been established on the best 
possible lines. 

At tihe same time there must be no attemi^t to dragoon or 
Fh'ii.ssianize researelu Each worker must be free to express his 
uwn views witlioiit restraint, even if his opinions do not agree 
with those of the men who are directing him. There must be 
no clique.^ under the domination of a leader who is in a position 
to dictate lo his workers. 

Every one who is employed in a research institute must 
liiive a reasonable amount of leisure at his disposal just as the 
t eachers in the great universities have and it must be under- 
stood tiiat credit will be given ixot only for the work that is 
carried out under control but also for the independent work 
that may be done. In this way it will be possible to combine 
the benefits of directed organisation and of untramelled re- 
search, or in other words there will be team work withotitcon- 
\'erting the members of the team into hacks. 

There should be an immediate stock taking of the existing 
position of organised medical research to make sure that it 
has not already become surrounded by conventions or hampered 
by the paralysing infiuenee of established custom. 'Research 
work is likely to expand so rapidly in the near future that it 
is essential that it should progress on well-considered lines and 
that arrangements should be made for a periodical review of 
rhe whole subject. 

In connection with the organisation of reseat ch we are 
struck at the very outset by the fact that we have no accurate 
knowledge of the distribution of many of the fatal diseases of 
India. The incidence of cholera and small pox is fairly welt 
known because these diseases are so sticking that even the 
village chowkidar is not likely to make a mistake about them. 
But in the case of malaria, kala azar, hookw^orm disease, 
leprosy, tuberculosis, and many of the most important pre- 
ventible diseases we have only a vague and inaccurate know- 
ledge of their distribution. So that in the campaign again.st 
disease we are lacking in the first essential which is accurate 
information of the strength and disposition of the enemy. 

A s^ystematic survey of the diseases of India is an ob- 
vious necessity that can be provided for very easily and at a 
small cost. For most of the districts of India a motor or 
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bullock caravan would be iuitable ; the personnel and equipment 
should be such that at each place visited there would be: 

(1) advance advertising by attractive posters and otherwise: 

(2) popular cinematograph lectures, free provision of medical aid 
and the distribution of leaflets ; (3) when the confidence of tlie 
people has been gained and their interest aroused a detailed 
enquiry into the diseases prevailing in a definite area would be 
made. 

If there were a census caravan for each di>strict it would 
soon be possible to arrive at a knowledge of the state of affairs 
in a large number of sample areas all over India and so to 
prepare a survey of the diseases of the whole country. This 
would gradually become more and more complete and in a 
short time we should have an accurate map which would shov 
in a graphic manner the distribution of the more important 
diseases. A map like this will be invaluable when it become^ 
possible to arrange for a systematic campaign against the pre- 
ventible diseases of India. 

In the United Provinces a survey of the distribution of 
hookworm disease was carried out recently under the direc- 
tion of a small committee appointed by Government. The 
result is that the incidence of that disease in the province 
known with some degree of accuracy. Thanks to the sugges- 
tion of the president of the committee. Col. Maotaggart, I.M.8.. 
the survey was followed up by a course of instruction to the 
medical men of the province at selected centres. This in itself 
n?ore than justified the small expenditure incurred in eonuec- 
t ion with the enquiry. 

Another line of research that could he organised very 
easily is the collection of information from tbc case records 
made in the medical schools and colleges. Many thousands of 
these records are made every year, but hardly any use has 
been made of them for the purpose of adding to our know- 
ledge of disease in India. If these records were kept in the 
tabular form which was so successfully employed by Sir 
Leonard Rogers in his investigations, the work of the students 
and teachers would be greatly improved and a vast amount of 
useful information would soon be accumulated in a form which 
would allow*^ of its being analysed at a central bureau. AH 
that is needed is a supply of blank forms for each disease ; 
these would be ruled in columns with suitable headings for the* 
points regarding which information is required, and there would 
be a set of conventional signs by which the details could be 
recorded briefly and rapidly. The same kind of machinery 
could be employed for the collection of information rtjgarding 
any new question that may crop up in connection witl) one of the 
diseases of India. The scheme need not be confined to the 
teaching hospitals, it couId.be extended to every medical man 
wh5 is prepared to help. This method of collecting infor- 
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Illation is not ;at all likely to hamper initiative,. its/:;teiiclency 
wonld rather be to suggest fresh lines of enqiiiryand to stimu- 
late the interest of those who are engaged in it. 

An aspect of medical research that is well worth attention 
is the maintenance of a just proportion betireen laborator^y 
work and the observation of disease in human beings. Labora- 
tory work has many advantages, it is precise and easy of 
control; it is usually carried on by experts who have specialised 
in their own subject, it is something of a novelty audit has 
an extraordinary record of brilliant successes. Observation of 
disease in human beings on the other hand is usually obscured 
by disturbing factors, experiment and control are seldom pos- 
sible and the observers as a rule are general practitioners who 
are more interested in the welfare of their patients than in the 
promotion of science. For these reasons it is not surprising 
that the work done with the microscope, the test tube, and 
experimental animals has overshado\ved that done by clinical 
workers and general practitioners. In spite of the triumphs of 
bacteriological work it must be insisted on that the final and 
crucial test in connection with any disease is not w hat is seen 
under the microscope or in experimental animals, but Avliat 
happens to human beings wdio suffer from it. Let us look at 
some concrete examples which illustrate this point. There are 
many research institutes devoted entirely to the study of 
cancer, in these the best available experts have been employing 
every means at the disposal of the laboratory w orker. In spite 
of the labour of so many workers for such a long time our 
knowledge of cancer from a practical point of view^ has been 
v'ery slightly increased. It seems likely that if attention were 
concentrated on the disease as it occurs in India and Kashmir 
w’e might soon obtain definite knowledge w’hich w’ould enable 
us to prevent a large proportion of the cases of the disease. 

The epithelioma that affects thousands of Kashmiris at 
the very spot where the Kangri comes in contact with their 
skin is obviously associated wdth chronic irritation. So is 
the cancer of the mouth which is so common in India and 
which affects the very spot where the plug of betel is kept. 
Then there is the interesting observation from China that the 
males wlio eat their rice piping hot suffer frequently from cancer 
of the stomach while the females w^ho eat the cold leavings of 
their husbands’ meal hardly ever suffer. 

ITor several years I have been struck by the relative rarity 
of cancer of the stomach in India as compared with Europe, 
and the only explanation that appears to be I'jlaiisible is that 
in cold climates the people are in the habit of drinking hot 
liquids while in India the tendency is to take cool drinks. If 
this suggestion proves to be well founded it follows tiiat hot 
tea is responsible for many deaths. Far be it from rae to say 
a word which will add to the trials of the much snlferlng tea 


ccviii Proceedings of the Asiatic Soc. of Bengal. | N.S., XV'IL 

imimi-ry, so let me hasten to add that it is the Icniperatiire oC 
the drink that matters and not the fact that the drink is tea. 
Any other hot liquid would produce exactly the same eifect. 
Weak tea if taken at a reasonable temperature is a: drink M’hich 
is n-orthy of the unqualified advocacy of the medical profession ; 
it m almost the only safe and attractive drink that is widely 
used in tropical countries. 

There are many other examples of the association that 
exists between chronic irritation and cancer, such as clay pipe 
smokers' cancer, chimney sweeps' cancer and X Ray workers' 
cancer, and altogether it seems likely that a close study of the 
conditions under which the disease occurs in human beings all 
over the world may lead more rapidly to a knowledge of haw 
to avoid it than all the expensive research that is being carried 
on in England, France, Germany. America, Japan and other 
countries. 

A disease of special importance in India is Beri Beri under 
which name it is convenient to include Epidemic Dropsy as 
no one has brought forward convincing evidence of the dis- 
tinction betw'een the two diseases. Medical scientists have 
accepted the vitamine deficiency theory of the disease witli 
wonderful unanimity". Let us briefly examine the evidence 
on which tliis theory is based. It has been proved that by 
feeding fowls on polished rice for some time they become 
affected by a degeneration of the nerves which is known 
as polyneuritis gallinarnm. This disease is readily cured b}’ 
feeding the fowls on the polishings of the rice or on ex- 
tracts of these polishings, and it is quite obvious that the 
disease is due to a deficiency in the diet. Now x^olytmuritivs 
gallinarum show's some points of striking resemblance to beri 
beri and as the latter disease in the great majority of cases 
occurs among people -who oat polished rice it is not surprising 
that the chain of evidence should have been regarded as com- 
plete, in fact to doubt the food deficiency theory of beri beri is 
usually regarded as rank heresy. But there are some facts in 
connection with beri beri which cannot readily be explained 
the deficiency theory, for example the great outbreak of the 
disease that occurred in Calcutta and other places in India about 
eleven years ago. This occurred in epidemic form among people 
V. hose diet remained much the same as it always had been and 
many of the victims were well-to-do people who lived on a 
varied and nutritious diet which could hardly have been defi- 
cient in vitamines. It was also strange that the prisoners in 
the Presidency Jail who lived to a greater extent on Hangoon 
rice than most of the victims should have escaped the disease. 
At the t iino it seemed to me to be very likely that the custom of 
mixing lime with the rice stored in the jail and of spreading it 
out in the sun at frequent intervals was the reason for this 
immunity . Then the >sudden onset of the disease and the gastro- 
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iiitestiiml syaiptoms wliioh frequently usher it in are nmch more 
suggestive of an intoxication than of a food deficiency. Quite 
recently a small outbreak of the disease came under my perso^ 
nal observation. A large well-to-do family was severely affect- 
ed while the rest of the population .of the place did not suffer 
at all. The diet was varied and nutritious. The symptoms 
strongly suggested an intoxication and niy colleague Major Lister 
who was asked to examine the eyes of some of the victims 
whose sight was affected, found that they were suffering from 
a haemorrahagic retinitis which he quite independenth" regard- 
ed as being toxic in origin. A very striking fact was that one 
of the faniil.y who had been living at a distance came to 
visit his sick relatives and within about a week of his arrival 
he began to show definite symptoms of the disease. In his 
ca>se the deficiency theory could be almost absoliiteh^ excluded. 
Only the other day Sir Koilash Chandra Bose told me of a case 
which he had once seen in which symptoms appeared within 
tAVO dayvS of the patient’s arrival in the affected area. The ob- 
servations of Lt.-CoL Sprauson and others in Mesopotamia 
also strongly suggest that the vitamine theory does not supply 
a complete explanation. 

There are two possible wa^j's of accounting for tlie difficulty 
of fitting in all the cases of heri beri with the accepted views 
as to its causation. The one is that there are really two or 
more distinct forms of disease included under the name beri 
beri, and the other is that the disease in fowls, though in some 
respects similar to beri beri may be a dift'erent disease. 

I personally incline moi'e to the latter explanation though 
I quite agree that tliere may be many varieties of beri beri, and' 
that deficiency in diet is an important factor in same cases, but 
whichever of the explanations be accepted the fact remains 
that we have no assurance that we are in a position to prevent 
or to deal with an outbreak of the disease. 

One suggestion that I would make is that possibly we have 
been relying too much on laboratory findings and not paying 
enough attention to the disease as it occurs among human 
beings. Another is that as the disease may break out with 
great severity at any time it is of extreme importance that 
there should he a thorough reconsideration of the whole sub- 
ject. 

For the enquiry into the nature of the disease to be a suc- 
cess W'C must put away ail preconceived ideas on the subject 
and \ve must, collect evidence from every possible source. It is 
quite likel 5 % for example, that the biochemists may be able to 
help, they have been carrying out some very interesting work 
on polished rice from an economic point of view, and it is quite 
possible that their results may throw light on the beri beri prob- 
lem. Then the rice manufacturers and merchants should be 
consulted as there is good reason to think that not only methods 
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of manufacture but also conditions of storage of the rice may 
be factors of importance. 

Diabetes is another disease of g^'^^at importance in India, 
and a great deal of valuable and highly skilled laboratory work 
lias been done in connection with it, especially in Calcutta by 
Lt.-CoL McCay and his assistants. There is plenty of ff imyi 
facie evidence that the common form of the disease is very fre- 
quent among those who eat too much carbohydrate and who 
take too little exercise/ while on the other hand those who eat 
sparingly of carbohydrate and who take plenty of exercise rarely 
suffer. This indication should be closely followed up, and it is 
quite likely that a detailed enqumy into the habits of those 
classes that are most affected and of those that are least affect 
ed may not only solve the problem of diabetes in India but 
also convince the people most interested that the solution has 
been reached. At present the position is that most doctors 
preach the doctiine of sparing diet and plenty of exercise, but 
they do so to unwilling ears. 

It would almost seem a-s if the solution of the diabetes 
problem that is suggested is too simple to be acceptable, or 
perhaps it is that its practical application entails a considerable 
change in the habits of persons most affected. In any case 
there can be no difference of opinion as to the gravity of the 
disease and as to the desirability of finding out the exact con- 
ditions under vhieh it occurs. 

There is another disease which is of the greatest impor- 
tance to the well-to-do people of India, infantile cirrhosis of 
the liver, it is quite likely that the secret of this disease also 
may be discovered by an accurate observation of the habits 
of the classes of people among whom the malady is com- 
mon . 

Then there is a form of goitre which is very common in 
certain localities. Much work of the highest order has been 
carried out in connection with this disease by Lt.-Col. Mc- 
Garrison but the results obtained are not ejasy to reconcile with 
what is known of the disease as it actually occurs in man. This 
is the ease specially in connection with its geographical distri- 
bution and it seems quite possible that careful observation of 
the disease in the human subject may throw light on its true 
nature and on the means of preventing it. 

The foregoing examples have been chosen with a view 
to suggesting that in medical research subjects under investiga- 
tion should be examined from every point of view, and that we 
should look at the problems with the naked eye as well as witli 
the microscope. It is also suggested that much may be learned 
by close observation of the experiments which human, beings are 
carrying out on themselves all over the world. 

It is not suggested that we should pay less attention to 
animal experiments, we cannot dispense with these, but still it 
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is possible that we may have been too much inclined to neglect 
Tjhe more important human experiments which constitute the 
tiiial aiid crucial tests in connection with any disease. 

An aspect of medical research which is closely related to the 
last is that evidence should be sought from -every available 
source. A classical example of the help that may come from out- 
side sources is the work of Pasteur. He was not a doctor but a 
bioehemist, and yet there never was a man who did more 
to advance the cause of medical research. Among those who 
<3an help are the chemists, the biochemists, the zoologists, the 
botanists, the veterinary scientists, the physicists and even the 
geologists. 

Medical science has relationships and points of contact with 
nearly all the other sciences, and one of the most important 
problems of the future is to secure the help of other scientific 
workers and to ensure tine m.ost complete co- ordination between 
their work and ours. Science cannot be allowed to divide itself 
into watertight compartments and as , medical research is 
by far tlie most important of the sciences from the point of view 
of the welfare of the human race it is essential that it should be 
able to command the aid and co-operation of all the others to the 
lullest extent. Some scientists go so far as to say that it is 
more important to undertake research work that is purely 
academic than to concentrate on problems that are likely to 
yield useful results : such a quixotic attitude may be tolerated 
but it cannot be encouraged at the expense of the public. In 
the case of medical research the \vorkers are prepared to 
be judged by the practical value of the work done by them. 
They see many problems of the gravest importance to the human 
race 'wliich are waiting to be solved by them and all that they 
ask is to be given the facilities for solving them. 

Acting on the principle of getting the greatest and the 
t juickest returns they will gladly forego the credit that attaches 
to the working out of complicated and difficult problems and 
will not be ashamed to attain the desired object by the sim- 
plest and most direct means. 

Only a few of the tasks which lie before the medical research 
worker in India have been mentioned. You all know that the 
work to be done is so great that it is not easy to decide where 
t o begin, kala azar, leprosy, hookworm disease, the d 3 ^senteries 
and other bowel diseases, and the infectious diseases of the 
respiratory system are among some of the most important kib- 
jeets for investigation. In the case of all these it is essential 
that laboratory work and clinical investigation should be 
carried out side by side and that there should be a broad and 
general survey as well as a minute investigation of details. 

The most important of all the aspects of medical research 
has been kept to the last and i hope that I have not made 
the tactical mistake of exhausting your patience before com- 
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ing to it. Medical research is not an end in itself, it is onl\' 
a means to an end. Tt is only of value in so far as it leads 
to an improvement in the health and prosperity of the people, 
and it follows that the practical application of the results 
of research is of more immediate importance to the comnmnit}' 
than research itself. When we consider this aspect of the sub* 
ject and look at the vast amount of” knowledge of the great 
fatal diseases that has been accumulated by scientistsj and 
then look at the degree to which this knowledge has been made 
use of in practice we hare small grounds for self- eorigra tula - 
tion. 

It is w'ell known to all who have thought about tim matter 
that if every one were to put into practice what is known 
the prevention of such diseases as cholera., plague, malaria, 
dysentery, tuberculosis, and other fatal diseases the average 
duration of human life in India would be doubled and the 
amount of sickness would be reduced to a small fraction of 
what it is. A few years ago such a statement might have been 
received with scepticism as being the sanguine estimate of an 
enthusiast but now that the claims of the sanitarian have been 
put to the most severe test, especially in the great war, there is 
no longer any reason for questioixing their validity. This being 
the case we are called on to give a straight answ’er to tlie plaiii 
question, '' Why do we not make more practical use of this life- 
saving knowledge that is in oiir possession? ’’ 

I .know of only one excuse that tvouid satisfy any reason- 
able person and that excuse is seldom or never made use of. It 
is that if we were to prevent all the preventable deaths in India, 
the stress of population would inevitably become so great that 
no efforts on our part could increase the food supply to sueii 
an extent as to satisfy the needs of the people. We must face 
facts and it is quite obvious that if the w^ell-nieant efforts of 
the sanitarians for the past forty years had been attended with 
complete success the population of .India would already be far 
too great to be supported by the food supply. We might al- 
most be tempted to think that the passive resistance of tht* 
people to the efforts of the sanitary department were^flue to an 
instinctive knowledge that the victory over disease ^duid lead 
to an evil even greater than disease, namely, inevitable fami?ie. 
This is not a pleasant prospect to face and if there were nothing 
more to be said it would have been better to have said nothm.ti 
at all and to have accepted the existing evils with tlie fatalistic 
apathy that has for so many centuries helped the people of 
India- to endure their miseries. But while we must reccjgnist/ 
the evil results that would follow from the sudden interference 
with the balance that has been arrived at in India by the working 
of natural laws through the ages, we have not exhausted the 
resources of civilization and 'there is no need for us to sit with 
folded hands. In other countries the death rate has been very 


The EigMk Indian EcAence Co tujreds. ccxiii 

greatly diminished and at the same time the problem of over 
population has not become acute. If we learn from the expe- 
rience of these countries, we can find means for compensating 
the disturbance that will follow from a falling death rate. In 
India we have been trying to impose on the backward and un- 
educated masses rules and regulations which they have pas- 
sively resisted. In the countries which have dealt suceessfiilly 
with the evils of epidemic disease the reslilts have been attained 
by the willing co-operation of educated people, and the conse- 
quence has been that they themselves have arranged for main- 
taining the balance between food supply and population, hy 
increasing the productiveness of the scii, by opening up new 
lands to receive the surplus population, by later marriages and 
other means. 

By the spread of a rational system of education the 
people of India will not only learn to prevent the senseless 
w'aste that comes from preventable disease and death : they 
will also learn impioved methods of agriculture; these com- 
bined with the betterment of the physique that will also result 
will lead to a great increase in the food supply. There are tracts 
of land which are now lying uncultivated wliich can be made 
to support millions of people and by the time that these 
measures fail to provide for the increasing population the 
people will have the knowledge that will enable them to deal 
with the problem for themselves. What is obviously needed is 
the spread of a form of education which will enable the people 
to become masters of their fates to much greater extent than 
is the case at present. 

We cannot impose on the people of India a solution of the 
terrible problems that the^/' have to face : what we can do is to 
give them the education that will show them the way out of 
their difficulties. The outlook on life of the masses of India is 
essentially the same as it was before science began to show 
mankind how to increase its mustery over its environment and 
until we educate the people from their childhood upwards there 
is no hope of any great advance being made. 1 will leave to 
others to decide what other changes should be made in the 
educational system of India but I strongly insist that it should 
be the aim of Government to ensure that every child should be 
taught how to avoid preventable disease and preventable death. 
The first step is to teach the teachers themselves, and to instruct 
them in the methods of conveying the knowledge to their 
pupils in a simple and intelligible manner. The great 
organisation of the educational department exists leady to 
hand, it can easily be adapted to the purpose of conveying an 
education which will be of real help to the pupils in their 
after Jives. To deal with the adult population is much more 
difficult, they have acquired such an outlook on life that the 
teachings of medical science are a foreign language to tlicm. 
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At the same time experience has shown tliat the masses ot* 
India are by no means so conservative and so antagonistic 
to new ideas as we often assume, and it is quite likely that 
it is chiefly our methods of istruotion that are to blame for 
the slight response that has been made up till now to our 
teaching. 

I will not exhaust your patience by dwelling on this 
subject. My sole aim has been to show that medical research 
and its application represent a problem of the first magnitude 
and that a solution of this problem is of the most pressing 
urgency. If you agree with me in my conclusions^ as I am 
sure you do, only two questions remain to be considered. One 
is, who is io fake action { and the other is — what action is to be 
taken.? In considering the answer to the first question we 
must take into account the claim that has always been made 
for medical I'esearch by those who are engaged in it — ^that it 
pays. This claim has been amply justified over and over 
again. Let us regard the matter as a business proposition and 
let us suppose that the advocates of medical research were to 
go to a group of capitalists and were to explain to them the 
financial possibilities of medical research. The enpitalists 
would doubtless agree that the returns which could be dearly 
foreseen from the application of medical researeli would be 
many times greater than those of all the great industries of India 
taken together, but they would also point out that these 
returns are like the benefits arising from the air and light of 
heaven, they cannot be monopolised for the profit of any 
company or syndicate owing to the fact that they can be taken 
advantage of by every member of the community without pay- 
ment. For this reason it is clear that the business of exploiting 
the vast possibilities of medical research must be undertaken 
by the whole community. The trustees of the people are the 
Government and so it follows that it is the business of Goverji- 
ment to shoulder the great responsibility. 

But our duty does not end with telling the government 
that medical research is their concern, we cannot so easily wash 
our hands of the business^ If I were placed in the position of 
a defender of the government I would argue that it has already 
done a great deal, quite as much, in fact, as has been demanded 
of it by public opinion, for it is quite certain that if there had 
been an insistent demand on the part of the public, govern- 
ment would have made a response which would have been in 
keeping with the strength of the demand. I would also say 
that now that the people have the right to elect their own 
representatives the matter is in their own hands and if they 
are dissatisfied with what has been done in the past, the best 
way of shov^ing it is not by arguing as to what might have 
been done or should have been done, but by doing it them- 
selves now. The sooner we realise that the grant of representa- 
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tive insiitotious entails grave responsibilities on the people and 
ou their representatives the better it will be for India. 

Let me now put aside the role of an apologist for 
govennnent and spea.k as one of the general public. I would 
say to government that there are two great functions to whicli 
you should give jour special attention, the one is the main* 
tenance of peace and order and the other is the care of the 
yjhysical and mental welfare of the people. The first of these 
responsibilities has been reserved but the second has been made 
a transferred subject and it is up to us medical men to show 
boll I the government and the people what their duty in the 
matter is. 

The next question is, “ What must be done ? ” 

The future of India depends on the choice of the right 
line of action. The choice of this line cannot be left to any 
individual nor should it be arrived at on the advice of well 
meaning enthusiasts. The whole subject should be closely 
examined by a committee of the most highly qualified men 
who can be secured. This committee must be a whole time 
one, it is useless to ask a few busy men to work out a scheme 
in the few moments that they can snatch from their other 
duties. On the committee there »shou]d be recognised leaders 
of medical research with experience of the east, men like Sir 
Leonard Rogers and Dr. Balfour of Khartoum fame. There 
should be a man with a special knowledge of applied sanitation 
in India, there should be an expert in medical education, an 
expert in general education, a general practitioner with special 
kno^^']edge of Indian conditions, there should be a business 
expert and a recognised leader of public opinion. The 
committee should be given ample time and opportunity to 
take evidence and to examine the subject in w^hatever way 
it finds to be necesaiy and it should be given great latitude in 
the scope of its enquiries. 

Among the terms of reference -would be the following : — 

(i) To consider the present position of medical research 
in India and the action that may be necessary to place it on a 
sound basis. 

(ii) To consider the relations that exist between iiiediea 
research and other forms of scientific research and the steps 
that should be taken to ensure the most effective co-operation 
between them. 

(iii) To consider the steps that should be taken for the 
purpose of making the results of medical research available 
for the improvement of the physical, intellectual and economic 
condition of the people of India. 

^ly last word to you and to the Government of India is 
this— Do you think * it worth while to appoint such a 
committee ? 
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The weight at birth of infants in India.— />// 

F. O1TR.TBL. 

Considerable interest is being shown in dift'erout parts of India, at the 
present time in the subject of Maternity and Child Welfare, and various 
schemes are* being put forward to improve the condition of the Indian 
mother and her child. The economic value of healtli in a community is 
now generally recognised, and the aim of all welfai’e work is to preserve 
the health of the mother and to ensure for each infant a lieallhy child- 
hood. 

In view of the very large number of infants wlio die before the end 
of the first year in India, the following enquiry was undertaken witli tiie 
object of determining the condition of development as shown by weight, 
of the normal Indian infant at birth. For the purposes of the enquiry a 
normal infant was considered to be a full term birth, the presentatiori 
being either vertex or breech, where labour had terminated naui rally and 
spontaneously. The weights at birth of 1849 normal infants were collected 
in different parts of India, and for comparison the weights at birtii of 
289 normal infants bom in India of other than Indian parentage. 

Besults : — 

(1) Records of the weights at birth of 1,849 normal Indian infants 

representing many different castes and classes, sliow that the 
Indian infant has reached at the time of birth tlie average 
weight of 6*5 lb. 

(2) This average compares favourably witli the weights at birth of 

infants of other parentage born in India. 

(8) There is no marked difference in development as shown by the 
average w’eight at birth of normal infants between Mus.sai- 
mans, Hindus and Indian Christians. 

*^4) The early marriage age of the Indian mother as eojnpared with 
European races, does not adversely affect the development 
as shown by weight, of her child at birth. 

(a) >Sinco the normal Indian infant has reached a fair deveiopmenr 
as shown by the average weights of 0*5 lb. at birth, tl:ie 
subsequent high mortality among such children is largely 
due to unfavourable post-natal conditions, which are inti- 
mately connected with the environmental factor.s affeetin" 
the health of the community generally. 


The difficulties in the manufacture and use oi viuicme 
lymph in the Madras Presidency; — By M. Kesava Pai 
andT. X. B. .Baoiiavachabi, 

Introductory* 

The vaccination results in the Madras Presidency during the last 
twenty years have been far from satisfactory. Other institutes in India 
and Burma have been getting a case success of 95 per cent and over, whiisr 
in Madras the rate has been as low as 80 per cent. 

Aim of the Paper* 

The aim of the present paper is to set forth the several factors that 
have contributed to the low success rate. 

Climate* 

The ciimatio conditions ol^taining at^the depot are unfavourable to 
lymph production. The comparatively high temperature of the dfetriets 
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during the greater part of the year and the ccaitinuauee of vaccine opera* 
r.ion- all through the year have eontribiited to these pnor results. 


The Vaceinifer. 

Calve.> of suitable size and good physique are difticult to obtain to 
meet the large requirements and the absence of sufficient pasture in tlio 
premises of the institute has added to the difficulties of maintammg a 
healthy and ro]>nst set of calves required for the production of a potent 
virus,. , , 

The Maintenance o1 the Seed. 

'hhe system of passing the vaccine virus from calf to calf with pre- 
served glycerin u ted emulsion of the pulp, ends in loss of virulence after 5 
or 0 passages. The system of direct transfer has yielded, what appears 
to foe satisfactory results, as judged by 16 moves from caif to calf so far 
nvide. Tlie maximum potency of the virus is reached in the cold weather 
at tho end of 120 hours; in the hotter months, however, vesicles are 
found to mature at 9G hours or even earlier, but these are inferior in 
' fr.ality to t he vesicles of 120 hours. 


Grinding and mixing the Pulp. 

The use of mortars and pestles for grinding tho pulp lias not yielded 
-abisfactory results. Tho use of a grinding machine (Chalybaus or 
Dooring’s) is quite nocessary to onsute minute sub-division of the pulp 
rnsstennl and its tmiform disti’ibiition in the final product. 


The Choice of the Vehicle for the Vaccine Virus, 

King used laiioiine and claimed for it the advantages, of its being a 
neutral vehicle without any antiseptic action on the virus, a bad con- 
ductor of heat and an unfavonrablo medium for the entry and multiplica- 
n'on of extraneous organisms. 

Other observers in India have found that lanoUno is most unsuitable 
for tho purpose for several cogent reasons, and that glycerine is a much 
more sati-factorv vehicle. 

Experimental Study of Chloroformed Glycerine Pyrnph, Unchloroformed 

Glycerinr Lymph with and LanoUne Lymph reference to their 
relative efficacy and "keeping Properties. 

Ciiloroforinod glyeeinne lymph was found to resist almost all adverse 
influences of climate and to yield excellent results. Uncbloroformed 
glycorme lymph though inforior to the former, as regards its keeping 
properties and potency, was found to be dehniteU’’ superior to lanoHnated 
I ymph . 

Storage of the Lymph. 

Storage of lauoiino lymph for ioiig periods wa.s found to tell very 
much on the potencyof the virus as revealed by the results of vaccination 
during tho period 1912-1920, when cold storage was resorted to largely, 
consequent on tho temporai*y ititermission of calf operations during the 
hotter months of the year. 

AvoManco of exposure to heat is the all important factor during the 
whole process of manufacture. The preservation of the vaccine after 
manufacture till the time of despatch by post, at as low a temperature m 
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possible, should be zealously attended to, guarding against large varia- 
tions even at that low teroporature. ^ 

Loading and Packing the Lymph, 

Metal collapsible tubes are not at all suitable for the purpoBe. Glass 
tubes plugged with corks are the ideal ones for loading and issue. I’hey 
should be packed, while still cold, in wooden cases also plugged witVi 
corks and then sent out. 

The. Use of Lymph by Vaccinators, 

The system of weekly supplies, instead of the supplies now made three 
times a month, is a great advantage and supplies for 10 and 20 cases in 
each tube should be made instead of the full requirements of 10 to 150 
cases in one tube as now. These two improvements would greatly assist 
in securing a higher rate of success, by giving the vaccinator suOrlcient 
number of working clays in the month in which to make up his minimum 
cases and by obviating the necessity of having to open his vaccine stock 
tubs several times during one tour. 

The rotary lancet in use in the Bombay Presidency appears to be a 
much better instrument for vaccinating babies than the knife-edged 
spa tula- shaped lancet of Madras. The former produces neat, circular and 
symmetrical vesicles of standard size and shape and causes the minimum 
ot‘ disfigurement. 

Gonclusiom, 

(1) Considering the poor physical^ conditicjn of the calves available in 
Madras, every attention should be paid to their selection, cleanliness and 
feeding before the animal is utilised for vaccination. 

(2) To keep up the potency of the seed the method of direct transfer 
from calf to calf should be tried, the best calves with softest and fairest 
skins being selected for this purpose. Whether, with this method of 
direct transfer, it will still be necessary to pass the virus through a 
tiifferent species of vaccinifer, such as a rabbit, after a certain number of 
moves from calf to calf, is to be ascertained by actual experience. 

(3) The extraction of the pulp from the calf should be made prefei- 
ably at the end of 120 hours, vesicles of less than that duration being 
discarded as far as possible. 

(4) The later processes of grinding, mixing and loading should be 
conducted in a cool atmosphere, an artificially cooled room being prefer- 
able, except during the coldest months. 

(5) A cold store with a steady temperature of about — 10®C. is a 
necessity especially as vaccine operations on the calf have to be stopped 
during the hotter months, when stored lymph has to be issued. 

(6) Every attempt should be made to see if glycerine lymph can be 
adopted in place of the lanoiine lymph now in use. Whether chloroform- 
ing of the lymph is desirable or not is to be ascertained by actual experi- 
ment and cautious adoption. 

(7) The method of ' packing and despatch should be very carefully 
attended to, the glass lymph tube enclosed in the corked wooden ease 
being preferred to the collapsible metal tube packed directly In the card- 
board box. 

(8) Vaccination of children can, with advantage, l)e suspended durinc: 
the hatter months, except in infected areas, where vaccination has to be 
carried out as an emergeiicy measure, ©%^en in the hottest part of the 
year. 

(9) The vaccinators ought to be given a thorough practical training 
enabling them to minimise the adverse eHeets of the climate on the 
vaccine lymph, the operation and its results. 
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(10) If, ill spite of close attentioa to all the above details vaccmation 
continues to give unsatisfactory results, the desirability of removing the 
vaccin© depot to a hill station, has to be seriously considereci 

The influence of age and temperature on bacterial vac- 
cines . — Bg W, F. Habvey, IC. R. ' K. Iyengar 
S. R. Christofhbes. 

It is rather difficult to give a single quantitative expression to the 
effect of age and of temperature upon the bacterial antigens used in these 
trials. As far as our results go, however, there is no evidence on which to 
incriminate age and temperature as causing appreciable deterioration of 
vaccine up to a period of 12 months. This is a specially remarkable fact 
j in the case of temperature, and if confirmed will necessitate a revision of 

I our ideas on the means necessary for preservation of vaccines. On the 

evidence here submitted it would appear that there is no reason for the 
adoption of any elaborate precautions for preservation of vaccines. The 
antigenic power of a vaccine kept continuously for 4S weeks at a tempe- 
rature of 37°C is apparently as good at the end of 48 weeks as it is when 
freshly administered. To cover all possibilities, and at the same time to 
err on the side of safety, it might be advisable to use the vaccines here 
dealt with with some increase of dose rather than to reject them at some 
given date as useless. Another feature which is well brought out in these 
experiments is the wide range of variation in response to inoculation of 
antigen exhibited by different individuals among the experimental ani- 
mals, In the case of the Cholera antigen the measurable turbidity of the 
antigenic suspension fell somewhat rapidly from its value when freshly 
prepared but did not undergo any very rapid changes subsequently. In 
the case of the typhoid antigen there was little change in turbidity through- 
out the period of trial whether for antigen kept at room tempei’ature 
or kept at 37°C. It does not follow of course, that with autolysis, anti- 
genic power should be lost at all. It does not seem necessary likewise to 
keep antigen suspensions such are used in agglutination tests at cold 
storage temperature. They may, so far as tui’bidity is agatige of their 
condition be allowed to reach a stable position when they will retain that 
position for 12 months at least, at room temperature. 

In the experiments shown for the 8th and i2th week of preservation 
there is evidence of actual increase in antigenic power. We refrain from 
drawing any conclusions meanwhile from these two results. Our con- 
clusions are Typhoid and Cholera Vaccines do not deteriorate in anti- 
genic potency as judged by agglutination response, within twelve months, 
or at any temperature to which they are likely to b© exposed during that 
period. ■, 

The prodiiction of B, mfiuenzae vaccine on a large scale — 

/ BfB>, H. Malone, ^ 

^ described in this paper, the organisms are grown in a 

special fluid medium in which rapid sedimentation occurs. The superna- 
tant fluid is removed by means of a suction pump, and the sediment 
suspended in saline and used as a vaccine. 

The culture medium employed is Douglas mutton brpth, P ^7*2 to 

7-4, containing 0’5 per cent heated pigeon blood and 0*5 per cent glucoBe. 

This 'procedure "results in a saving of time, labour, and nmterial, and ' 
allows of a more rapid production of influenza vaccine on a large scale 
than the methods commonly employed. 

The viability of bacterial cultures.^ — By Nand Lal. 

1. Sealing of cultures is an important factor in their preservation. 

2. Haamophilic organisms such as the Meningococcus, Gonococcus 
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and B. influenzae can be pi‘esQfvet1 for at least f)0 to 60 days without suh^ 
Old tore. 

The re-uRe of inexUa . — By Nand Lal. 

1. Suecesive crops of an organism may bo obtaino<l by reuise of the 
same medium. 

2. Successive crops of a second and even a third organism may bo 
obtained by re-use of a medium which has been exhausted for anotlier 
organism. 

3. Some organisms will not grow on a medium winch has been ex- 
hausted by another organism. 

Preservation of liigh titre agglutinating serum and corres- 
ponding antigen . — By G. Maokby. 

L Antigen suspensions used for agglutination purposes preserve 
tlieir agglutinahility for a considerable time at ordinary room tempera- 
tures.. 

2. Agglutinating antisera lose their potency only at a slow rate when 
kept at room temperature. A. M, melitensis serum loses its potency more 
rapidly than a B. pamtyphosus B. serum. 

3. Agglutinating antisera may lose theii* potency comparatively 
slowly w'hen kept at 37°C as in the case of a B. paratyphosus B. serum or 
rapidly oven to complete loss as in the case of a M. rnolitonsivS scrum. 

The Wassermaiin reaction in sypiriiiB and in other dis- 
eases.— S// K. E. K. lyjSNGAB. 

When Wassermann applied the Bordet-Gengou l^henonienon to tlie 
diagnosis of Syphilis, it was considered a specihe reaction. Ho used a 
specific antigen and the reaction was explained on the Antigen-Anti- 
body theory. Now most workers use a non-specific antigen and the reac- 
tion can no longer be explained on the Antigen- Antibody theory. The 
nature of the Wassermann test is still obscure. It is of the utmost im- 
portance and particularly in tropical countries to ascertain which are the 
diseases that give a positive Wassermann reaction other than Syphilis. 
A positive reaction is given by Leprosy and Helapsing Fever. Malaria 
and Tuberculosis do not give this reaction. 

Relation between impure water and disease. — By V. 

Govinda Raju. 

The paper is a critical examination of the mortality statistics of cer- 
tain towns in Bengal and particularly the town of Hooghly , Chinsura. Th is 
town has a population of 29,000 and recently installed a filtered water- 
supply both sufiicient in quantity and satisfactory in quality. The effect 
of this on mortality rates in this town has been taken afe typical of the 
relation subsisting between an impure water-supply and disease. In 
this town dimng the ten years preceding the introduction of water-siqjply 
tlie death rate from Cholera ranged from 3*4 to 9*46 per I0(U) with an 
average of 5*43. After the introduction of pipe water-supply tho death 
rate from Cholera fell to an average of *61 per 1000 and ranged fi-oin *3 10 
*9, ^rh(} provision of water-supply has thus led to a considorable nduo 

tioii in ClioJora mortality. A similar reduction has also been obaerxod m 
the^ case of Fever’’ mortality rates. During tho pro- water works 
period tho death rate for fever for the above town, varied from 16*09 per 
iOOO to 25*35. After the introduction of water-supply, the death rate 
from ''■fever' varied from 12*31 to 9*57 per 1000 with an average of 10*87 
per 1000 a era in st 10*44 for the former period. In tho east‘ of Diarrhoea,. 
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Dysentery also a reductiGii has been noticed. Omitting the deaths due 
to Cholera and injury the total mortality rate for the pre- water-works 
period was S6’i4 (average of ten years) while the rate for the period after 
the provision of water-supply is 24*42 (average of five years) which means 
a reduction of 11*72 per 1000 on the general death rate apart from Cholera 
aiK'j injury. 

The following conclusions are drawn : — - 

(1) That Cholera mortality in these towns of Bengal is mostly w'ater- 

borne or at any rate can be reduced considerably by the 
provision of an abundant pure water-supply. 

(2) That in the ease of the town of Hooghly, Chinsiirah, where one 

death from Cholera has been avoided as a result of tb© 
introduction of a pipe water-supply two to three deaths from 
other causes have been avoided as well. 

Studies ill towri wafcer-aiTpplies.— V Govinba Raju. 

It is an encpury into the methods of purification of water employed 
in Bengal towns. It is pointed out that in the smaller water works the 
methods of purification adopted bring about very little improvement in 
the bacterial contents of waters and hence it is claimed that the money 
spent in installing these filtration-plants is practically wasted as the 
only justification for the expenditure of large sums of money on filtra- 
tion-plants is the epidemeological safety thereby assured. The methods 
adopted in European countries are unsuited to India as here economic 
conditions are generally on a lower level and preclude the carrying out 
of efficient and up-to-date schemes. It is therefore necessary that there 
should be an investigation as to the suitability of various methods of 
water purification for different localities. In tropical climates storage 
brings about a particularly remarkable improvement in the bacterial 
(•ontents of polluted waters and consequently for small communities tank 
watei*s after being subject to some days’ storage form excellent sources 
of %vat©r-supply without any artificial process of purification provided 
pumps are provided and measures are taken to retain the water free from 
contamination at tb© edges by men or cattle. In larger towns where it is 
necessary to have a di^tributory system some form of purification will have 
to be provided. The relative advantages and disadvantages of slow sand 
and mechanical filters for these localities must be carefully considered. In 
the latter case large amounts of coagulates are necessary and In conse- 
quence the maintenance charges are likely to be heav 5 ^ Although said 
to be fool proof in actual practice they have in most cases not yielded 
satisfactory results. Slow sand filters have given excellent results on a 
largo scale, but in the ease of the smaller plants the results have not been 
satisfactory. This however is believed to be due to faulty design. 

New thoracic appepdages in anopheline larvae . — By 
M. 0 Tirunarayana Iyengar. 

The paper deals about th© occurrence of a paired appendage on the 
sub' dorsal region of the meso-thorax of anopheline larvae, which appears 
to be characteristic of this group as no other culicines studied have them. 
The appendage is very transparent and consists of a basal pedicel termi- 
nating in two lobes which aro provided with cutioiilar expansions. Th© 
appendages are capable of movement and contraction by the action of an 
oblique hiuseie strand. Th© exact functional relations of these organ.s 
arc not known nor their homology. All the nine species so far studied 
ha\'e these appendages, i.e. Anopheles barbuosins^ einemis,, roanit 
stephcmi, miidmuSi culioifacice^ fuliginosxis ^ iameai and mmvlatua. The 
author has also found these appendages in the larva© of A, maouHpennift 
and hifurcahta from England; 
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A review of recant investigations on margosie. salts and 
esters and a coBiparative study of niargosic and otbes* 
esters, — Bj/ K. K. CHATTKR.Tr. 

J. Introchictory, 

Formula of margosio acid. 


II, Margosie acid mid its salts. 

(a) Biological tests. Table I. 
ih) Bacteriological tests. 

Technique. Table II. 

{c) Tests on protozoa. 

Technique. Table III, 

{d) Haemolytic action of margosates. 

Comparative hoemoly tie tests with 
pot. chaulmoografee, 
pot. morrhuate, 
pot. oleate. Table IV. 

Ill, Esters of margosic and other fatty acids. 

ta) Ethyl esters. 

Esters of margosa oil, 

,, ,y eod liver oil. 

,, „ teel oil. . 

,, ,, castor oil. 

etc., etc., etc. 

(a) Bacteriological tests of esters of different fatty acids. 

Technique. Table V. 

(d) Experiments with protozoa. 

Technique. Table VI. 

(c) Influence of esters of diSerent fatty acids on metabolism. 
{ j3) Allyl esters of margosic and other acids. 

Compared with ethyl esters, 
cberaically and physiologically , 
clinically. 

IV, Copper Margosate, 

Method of preparation. 

Bacteriological tests. 

Biological tests. 

Clinical use in cancer. 

F. Silver Margosate, 

Method of preparation. 

Bacteriological tests. 

Biological test* 

Clinically : its use in gonorrhoeal urethritis. 

TIm^ keafmant of Kala-azar with some new antinnonial 
preparations. — By ’0. N. Bbahmaohabi. 

This paper contains my experiences in the treatment of kala^azar 
with the following new antimonial preparations : — 
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(1) Urea- antimony I tartrate. 

(2) Ammonium hyperacid antimony 1 tartrate. 

;(4): SfcibenyL ' . 

Thefc’o preparations have been used by me either intra-venousiy or 
iiifcrainuseuiariy or both and the effects of "treatment are detailed in my 
paper. The focal reactions in cases in which they were used Intramuscu- 
larly bxq bXbo pointed oxit. ' ' 

Quinine haemogiobinuria and the dangers of rapid intra- 
venous injection of concentrated solution of quinine in 
the treatment of malarial fever.-— U. N. Beahma- 

. GHARL ■ , , " ' . 

The first part of this paper refers to cases, which one occasionally 
ineets with. One such recent case is fully described in this paper. 
Patient had an attack of malarial fever six months ago. After adminis- 
tration of 10 grains of quinine by the mouth he had haemogiobinuria. 
He had recently another attack of malarial fever, ring parasites being 
found in the blood. (Quinine was given intramuscularly. This was 
followed by haemogiobinuria. The paper is intended to open a discus- 
sion on the treatment of such eases. 

The second part of this paper refers to the dangerous fall of blood 
pressure that may follow intravenous injection of concentrated solutions 
of quinine, in the treatment of malarial fever. In my opinion quinine 
should bo given in dilutions of 10 grains of the bihydrochloride dissolved 
in 200 C.C. in not less than 20 minutes in. the case of adults and the rate 
should be still slower in the case of patients under 15 years of age. 
Bayliss’ solution does not prevent the fall of blood pressure that may 
take place after intravenous injection of quinine given without proper 
precautions. 

NotCvS on relapsing fever — By P. Basu. 

Two different types of Relapsing Fever occur in India both of which 
are caused by Spirilla, but these are morphologically distinct from each 
oiher. One has already been described as the cause of Indian Relapsing 
Fever but the other variety is common in Punjab. In the first t 3 ?'p© signs 
and symptoms exactly similar to those described as Indian Reia[)smg 
Fever (caused by Spiroschandinnia oarteri) are noticed. The cases gen- 
erally show an initial fever which continues from three to four days 
during which time Spiroehaetes are freely found in the circulating blood. 
V^omiting, slight enlargement of spleen and jaundice are usual con- 
comitants. In some cases complications (bronchitis, cerebral .symptoms, 
etc.) develop. These cases generally get a relapse within six to ten 
(often 7) days, and sometimes oven a second relapse. 

In the second type, i.e. the Punjab typo which is very common and 
has not hitherto been described, the symptoms are less severe. 

The initial fever starts with rigor and lasts for two or three days 
without anj' sign of vomiting, or enlargement of spleen. Complications 
are rare and the relapses are uncommon. The morphological characters 
of this Spirillum are quite different from the first- It shows less spirilla- 
tion, the curv^e being more opened out and thread is usually doubled or 
coiled up. In fact the main difierenees between the first and second 
types are as follows 

Character. Spirillum Oarteri. J 

JLength Longer spiral 'more Short spiral, not more than 

than S. , ^ • 3. 

Curve .. Open curve " Open curve, usually doubled 

up. 
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Character. 

Svmptoms 
Complications . , 
Relapses 
Mortalitj^ 


Spirillum Carteri. 

Severe 

Present 

Twice or thrice 
Pew 


Spirillum of Punjab x'aricty 
(2nd typo). 

Less scx’ore. 

Nil. 

NiL 

Nil, 


Etiology, 

The disease is carried by lice and bed bugs. 


Treatment, 

Prophylactic treatment consists in systematic disinfection of clothings 
bedding, and in the personal cleanliness of each man of the unit in which 
infection has taken place. Medicinal treatment consists in the inunodiate 
intravenous injection *45 grm. of novoarsenobillon. Antimony salts have 
got no effect. Quinine is useless. 


Fatty acids in the treatment of diseases caused by acid- 
fast germ . — By P. Gakguli. 

I. Evolution, 

The properties of Chaulmoogra, Him and Gurjan oils were extolled 
in Anrvedas in the treatment of leprosy, syphilis and other skin dis- 
eases. In 1905, Dycke found that the parasitic nature of the acid fast 
bacilli were due to a fatty substance in their bodies which conferred the 
great resisting powers in them so that the aniibodies were unable to 
penetrate their fatty envelops. He introduced Nastin-B— a combination 
of Benzoil Chloride with a fatty principle from lepra streptotbrix which 
was remarkably succe.ssfui in the treatment of leprosy. Rogers intro- 
duced the treatment of leprosy and tuberculosis with the salts of unsatu- 
rated fatty acids of Chauimoograj and Morrhvae oils. Chatterji intro- 
duced various preparations of Margosic acids in the treatment of leprosy, 
syphilis, cancer and various skin diseases. Sbaw-Mackenzie uses Sodium 
Oleate in cancer. The most important declaration was that from Rogers 
when he pronounced before the Leprosy Conference 1919, that the bac- 
teriolytic properties resided in the unsatiirated fatty acids as a class. 

II, Action of fatty acids. 

2. The injection of fatty acids restrains the vital action of the acid- 
fast germs, by inducing an antiseptic atmosphere and thereby inhibiting 
their production of toxins which are responsible for fever, malaise and 
other symptoms, 

2. The injection of fatty acids removes the inhibitory action of 
serum on lipase and accelerate the fat splitting activity of lipase in the 
serum (Shaw-Mackenzie). The most important effect is that it excites 
the production of partial antibodies for bacillary fats which causes break- 
ing down of the baeilU and formation of an emulsion of bacillary pro- 
teins which acting as auto-antigen excites the formation of specific albu- 
minolysius causing focal and general reactions. 

3. Besides above, a fibrolytic property of the fatty acids has been 
discovered which is active against newly formed fibrous tissues. It is 
responsible for the elimination of latent tubercular foci from the system 
and thus effecting a more permanent cur© of pulmonary tuberculosis, if 
treated wdth fatty acids. 

4. Lastly, there is a great possibility of fatty acids a.s adjuvants of, 
various drugs of antibodies seeking penetration of cells of animal organ- 
isms as the protoplasmic membranes of the cells are of lipoid nature and 
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osmosis depends on the ability of the membrane to differentiate by sol- 
vant or absorbant action between the substances which seek to pass 
through' it. ■ . . ' ' ' ' *■ ■ 

III, Fosology. 

Determination of the initial dose of fatty acids in pulmonary tuber- 
culosis is very important as too small doses or too large doses are both 
liable to produce hypersusceptibility. The proper procedure is to test 
the susceptibility of a patient by putting him to certain moderate exer- 
cises^ and noting reactions after that. Exercise is also a valuable diag- 
nostic method superior to inoculation with Old Tuberculin in active cases. 
The afebrile and febrile cases of pulmonary tuberculosis can be classified 
into subsensitive, moderately sensitive and supersensitive types accord- 
ing to reactions after exercise. The initial dose should be J to c.c. of a 
3 per cent solution of Sodium Mox'rhuate according to severity of reaction. 
The maximum dose is 5 c.c. Fatty acids are contra-indicated in high 
intermittent supersensitive type. 

IF. Role of fatty acids. 

Fatty acids are superior to Tuberculin T.A.^ as in the latter, tox- 
immunity only is established, whereas in the former, tox-immunity and 
bactero-iramunity are simultaneou.sly produced. But, in a recent infec- 
tion of supersensitive typo, fatty acid treatment should be preceded by 
that with Tuberculin T,A., with a view to get tox-immunity. Fatty 
acids are best indicated when tox-immunity has been fairly established 
in active cases. Again, to attain high ideal immunity, ac^'d treat- 
ment should always be followed by that with bacillary stibstances. 


Note on some cultural phases of Lelshanania donovani . — 
By B. M. Das-Gupta. 

A monkey was infected with kala-azar by intraperitoneal injection of 
spleen emulsion from a kaia-azar spleen. The incubation period was 85 
days. The animal shewed great splenic enlargement. All attempts to 
find parasites in spleen puncture films and on post-mortem were nega- 
tive: but N.N.N. cultures were successful. One series of such cult ure.s, 
after shewing the usual and typical flagellate phase and rosettes, went 
on to shew afiagellato and granule forms resembling those described by 
Dr. Kow as “post- and super-post-fiagellate’^ forms. A second series of 
cultures, after shewing the usual flagellate types, went on to cyst forma- 
tion with finally rupture of the cysts, and de-©xcystation of very small 
and very minute “ second generation flagellates.** The aflageilate and 
granule forms appear to b© simply degenerating flagellates : but the 
process of encystation of L.D. appear to be a vital one, and may 
possibly be a part of the extrahuman cycle. 

Naga 8ore.^’— % E. C. E. Box, 

Naga sore or Oaehar boil is endemic in Assam and at times become^ 
Kpideirric. It is shown to be identical with Tropical ulcer as met with in 
various parts of the Tropical world. 

The fusiform bacillus and spirochaetes met with in this condition 
appear to bo identical with those seen in Vincentes disease. Th© carrier 
of the infection appears to b© the small green fly. Siphonella fimicohi, 
and th© occurrence of an epidemic is associated with the presence of this 
ily in large numbers. ' ' ^ , 
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Section of Anthropology and Ethnography. 

Frestde^d :— 11 M Bahajdiie Sarat Coandka Royv 

Presidential Address, 

AmmmvoLOQJCAh Resbarch in India. 

All students of Anthropology in India will, 1 am sure, 
join with me in offering their heart}? thanks to the Executive 
Committee of the Indian Science Congress for having at length 
agreed to have a separate and independent section of Anthro- 
pology. My first impulse on receiving, late last year, the 
flattering invitation to preside over the meetings of this sec- 
tion was to thankfully decline the honour on the ground of 
unfitness. Apprehending however that further delay thus 
caused in selecting a President might perhaps lead to a further 
postponement of the inauguration, or, more coriectiy, the 
revival of a much-needed separate anthropological section, I 
felt bound to accept the invitation as a cal! of duty. And so 
I beg to ofl:er my grateful thanks to you ail. gentlemen, for 
having done me the high honour of electing me President of 
this section. Although I am painfully conscious of my own 
unfitness to fill the onerous task of presiditig over tlie meetings 
of such a learned body, my only excuse for standing here to- 
day is my ardent devotion to the science and my recogiiition 
of its paramount claims to our attention and service. 

The claim of Anthropology to be recognized as an im- 
portant science can no longer be seriousl^y disputed even by 
the votaries of the exact sciences. Such a rigorous critic of 
science as Prof. Karl Pearson, the celebrated author of the 
Grammar of Science^ in his Presidential Address to the Anthro- 
pological section of the British Association for the Advance- 
ment of Science, at its eighty-eighth annual meeting held at 
Cardiff in August last, declared that Anthropology should 
hold the position of the ‘‘ Queen of Sciences, aiid form the 
crowning study of the academic curriculum.” And he emphas- 
ized the necessity of having institutes of Anthropology for 
teaching and research in order to place anthropological science 
in its true position. 

Although but few learned societies in Indin. have paid 
adequate attention in the past to the claims of this science, 
and Indian Universities have hitherto ignored those claims, 
there are fortunately indications that Indian vsehohn*-; and 
educationists are now slowly waking up to the nec(%ssiiy of 
having suitable institutions in this country for anthropologicai 
study and research. And it augurs well for tlie future of 
antoopological research in India that latterly a few research 
societies in the country are paying increasing attoiillon to the 
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science, and more than one Indian University have introduc- 
ed Anthropology as a subject for their degree examinations ; 
and at least in one University—the premier University of 
Calcutta adequate provision for regular instruction in the 
science is being made by the creation of Chairs, Lecturerships 
and Readerships and the formation of an Anthropological 
Museum and Laborator}’. It is none too early therefore that 
the Executive Committee of the Indian Science Congress have 
at length decided to have an independent section of Anthro* 
pology*— a section which though nominally inaugurated in the 
first year ceased to have an independent existence since the 
second. We may now confidently expect that succeeding 
sessions of this Congress will be welcomed an ever-in- 
creasing number of votaries of the science all over India as 
suitable occasions when they may come together once a year to 
exchange ideas, report some of the interesting results of their 
year’s anthropological work, and discuss methods that may be 
usefully followed and problems that await to be seriously 
tackled and solved. 


As this is practically the first sitting of an independent 
anthropological section of the (ingress, ii is perhaps fitting 
t liat wc should take a rapid survey of tiie anthropological work 
so far done in India, and form a rough estimate of the enor- 
mous work that awaits to be done in the future. 

*ln reviewing the past history of anthropological research in 


Paucity of Indian 
workers in Anthro- 
pology. 


India, the first thing that strikes the Indian 
student and makes him liang down his head 
in shame is that up till the present, almost 
all that has been accomplished has been the 


work of European investigators whereas we Indians have 


culpably neglected to take our proper share in the work. 


Instead of taking, as we should have done, a leading part in that 


work, a few of us have contributed in periodicals only occasional 
^ papers of ethnological interest written mostly by way of 

intellectual pastime during intervals of other business ; and only 
a few' others have taken generally the minor part of collectors of 
information for official compilers of Gazetteers and Handbooks 
on Castes and Tribes. And it must be confessed that hardly any 
systematic anthropological work by an organized band of 
devoted workers has yet been serionsl}^ attempted in this country. 
This is all the more to be regretted as but few countries present 
a wider field for anthropological investigation and afford promise 
of % richer harvest. 

The ethnological work hitherto done in India falls rougidy 
into three classes : (1) Magazine Articles and Articles in the 
Journals of learned Societies y (2) Government Reports and 
Handbooks on Castes and Tribes;' and (3) Monographs on 
particular Tribes or Castes. 

It is to the Asiatic ’ Society of Bengal that we owe the 
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beginnings of anthropological investigation in tliis country, Ti 
is to that soeietyj the scope of wliose iuqiii- 
Magazine ries was laid down in 1774 in the inaugural 
address by its founder «and hrst President 
Sir William, Jones, as > ■ the entire field comprised in the word- 
Man and Nature, ” that modern research in Indian Ethnography 
and Ethnology may be said to owe its foundation. 

But how insignificant has been the part taken by Indian 
Scholars in laying down those foundations and building ip* 
the superstructure may be judged from tlie fact that ’within 
the first hundred years of the establishment of the Asiatic- 
Society of Bengal — from 1784 to 1883, — out of a little over 
one hundred anthropological papers published in the Society's 
Journal and Proceedings, the contributions of Indian writers 
did not amount to more than three short papers — and those 
of comparatively minor importance, — namely, one on ‘'The 
Trial of Ordeal among the Hindus ’’ written by Ali Ibrahim 
Khan (Magistrate of Benares) and communicated to the Society 
by Warren Hastings in 1784 (Asiatic Resear cli(>s,Yo\, I, p. 323), 
a second on ‘‘ The Shiaposh Tribe or Reputed Descendants of 
the Macedonians/' by one Mr. Mohan Lai in 1834 {Asiaiif' 
Researches, Vol. Ill, p. 76), and a third on *'The Esaf^o* 
Afghans" by oneKbash Aliin 1845 (J.A.B.B., VoL XIV, ]). 736y 
The rest were all from the pens of European writers, mainly, if 
not wholly, Government officials or Christian missionaries. It 
was during this period that our first definite knowledge regarding 
the wild tribes of India began to be gradually accumulated in 
the pages of the Society's Journal through the contributions 
mostly of European winters. Thus, our first definite knowledge 
of the ethnography of the hill tribes of Hindusthan north of the 
Vindhyas was practically derived during this period mostly from 
articles contributed to the Journal by such pioneer workers Jis 
Lieutenant Tickell who, between the years 1840 and 1842, wrote 
about the Hos of the Singhbhum District and the Bendkars of 
the Keonjhar State, Colonel Sherwell who, in 1851, wrote 
about the Malers or Paharias of the Rajmahal hills, E. A. vSamuels 
who in 1858, gave an interesting account of the Juangs of the 
Keonjhar and Dhenkanal States in Orissa, Dr. F. L, Stewart wdio. 
in 1865, wrote about the Bogshas of Upper India and Colonel 
Dalton who between the years 1865 and 1872, contributed 
several interesting papers about the hill tribes of Chota Nagpin 
and Orissa. 

Similarly, it was during this period that the investigations 
of such European writers as Dalton, Hodgson, Robinson. 
Rawlins, Elliott, HowlattV.;MaeRae, Wilcox. Reynolds, Barbe. 
O’Domiel, Otto da Grange, lieutenant Yule, C. S/Oimpbeil, and 
Rev. E. Mason, brought together a mass of information regarding 
the tribes of Assam and the North-Eastern Frontier of India : 
such investigators as Hodgson, McCnsh, Wood-Mason, and 
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A. Campbell publislieci in the pages of the Society’s Journal an 
amount of information regarding the tribes of Nepal, Sikkim 
axid other Siib'Himalayan tracts : writers like Hodgson, Balfour, 
Lieutenant-Golonel Showers and others contributed articles in 
the Journal regarding the tribes of Central India ; and in v-eS” 
tigators like Hodgson, Ward ^ Ross and others published in the 
Journal the earliest accounts of the tribes of Southern India. 

Another more popular journal — the Calcutta Review — 
which was started in Calcutta under European Editorship in the 
year 1843 also published from time to time some iiluininating 
articles on Indian tribes and castes which supplemented 
our earlier knowledge of the ethnology of India ; but here, too, 
the majority of writers on ethnographical subjects were 
Europeans. Thus, out of fifty-three articles on Ethnology and 
Folklore published in the Calcutta Review from 1843 to 1883, 
as many as forty- three were from the pens of European con- 
tributors. As in these journals so also in the Indian Antiquar}’ 
which was started at Bombay in 3872 b.y Dr. Burgess as a 
powerful rival to certain sections of the Asiatic Bociety's Journai 
the number of European coxitributors of articles on Indian 
Ethnology and Folklore has been very much larger than that of 
Indian contributors. IIxus out of over two hundred and sixty 
such articles and notes which appeared in the Indian Antiquary 
from 1872 to 1883, hardly more than a dozexi articles were 
contributed by Indian writers. 

Since 1883, although we have a slightly better account to 
give of ourselves, Indian writers on anthropological subjects 
still remain in a liopeless minority. Thus, out of about two 
hundt'od and fifteen articles and short notes on Ethnography 
axid B'olkloro that appeared in the Proceedings, Journals and 
Memoirs of the Asiatic Society of Bengal fxxrni 1884 to 1920, 
not more than sixtylive were contributed by Indians. Simi- 
larly, out of about seventy-six anthropological articles in the 
(Calcutta Review froxxx 1884 to 1920, only thirty were from the 
pens of Indian writers, and Indians are responsible for no more 
tixan one-huiidred and thirty-two out of a total of about four 
hundred and seventy-seven articles on anthropological subjects 
that appeared in the Indian Antiquary from 1884 to 1920. 

You will have noticed the comparative increase in the 
number of anthropological notes and articles in the Asiatic 
vSociety’s Journal during this second period. This is partly 
due to the action of Government which from time to time felt 
the necessity, for administrative purposes, of having better 
infoinnation about the customs and mentality of the xxeople 
of India, Thus, in 1891**92, the Government of India circu- 
lated to the Provincial Governments and Administrations a 
scheme prepared by Bisley for -promoting the systematic study 
of ethnography in India, and it was suggested that societies 
frxrmed for scieixtifio enquiries might undertake to collate and 
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piibii>’h iuformatioi) sent to them. It Wiis in pursuatua' of thi.< 
sogge.stion that- tine Aeiatic Sooiet}- of Beuga-I added to its 
donrnal a third part dealing with Aiithrofxjlogy, lilthiiology 
and Folklore. And the Government of Bengal, on the 7tii 
November, 1892, sanctioned a grant of two thousand rupees l.o 
meet the cost of tliis third part of the Jouimal and, in tlie saim^ 
year, the Assam. Administration made a grant of rupees one 
thousand a year to the Society for ethnograpliie work. In tlu^ 
next rune years, from 1893 to 1901, lifty-nnu^ iwithropologicai 
j)a|)ers were received by the Society for publication in its 
dournai. But the amount and quality ot information thus 
published proved to be very poor, Idie number of really good 
papers sucli as the one on "’The Religion and Customs of the 
Oraons '’ by tiie Ilex Father Dehon and anotlier on Mundari 
Poetry” by the Eov. Father Hofmann, was diaappointingly 
small. The Council of the Society in their anxiety to improve 
matters now resolved to add to the tliird part of tlieir Journal 
an Ethnographic Supplement on the lines of the short-lived 
** Punjab Notes and Queries,” Only two copies of this Sup- 
plement were, however, published In 1903, when the then 
Anthropulogieal Secretary, Mr, (afterwards Sir Edward) Gait 
having proceeded home on furlough it was unforiunately <iis- 
eontinuecL 

In these Ethnographic Supplements, too, out tJ the fairly 
large number of short notes contained in them, only u. very few 
wete contributed by Indians, Thus, of the forty-eight short 
notes or paragraphs in the first Supplement, only six were 
contributed by Indian gentlemen and the rest by Eurcipeans, 
mostly Magistrates and Missionaries, Officers of Government 
had indeed an incentiveTorAuch work which nonmfficlals did 
.not. possess. Again, m the-7th' Ifebruary, 1907, we find the 
thett' lieutenant-Govemor 'of Bengal, Sir Andrew Fraser, in 
Ms annual PreBidential Address to the Asiatic Society expressing 
his .regret that so few officers of the Indian Civil Service and 
‘Other services were members of the Society and contributors 
' of papers regarding religious legends, family or 'caste obser- 
vances and similar 'ethnographic information. In conse- 
quence of these remarks,, a ' committee was appointed to 
consider the question of directing and encouraging research, 
and promoting knowledge of Indian life and cjoiiditions 
amongst Government officers In the province.” And in order 
that the Society might act** as a centre of reference and bureau 
of information for all Government officers in Bengal who desire 
to pursue researches in connection with the histoiy, ixdigion, 
usages and folklore, ” it was proposed to appoint an officer who 
might reply to any questions, suggest sources of informatiom 
course of study, method of treatment, etc. ” The Government 
whicli was requested to^ meet the expenses, sanctioned on the 
2nd of December, 1908, an annual grant of three thousand six 
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liUEdred rupees for payment of a monthly allowance of three 
Ivundred rupees to the officer to be placed in charge of the 
Bureau, and Mahamahopadhyaya Pandit Hara Prasad Shastri 
was selected for the purpose. The utility and importance of 
this Bureau consisted in the services it was calculated to render 
to Government officers requiring expert assistance and guid- 
aiiec in anthropological investigation. Very few officers would, 
however, appear to have availed themselves of the facilities for 
anthropological study thus provided. At any rate, the anthro- 
pological section of the Journal does not appear to have been 
since enriched by any appreciable increase in the number of 
contributions from Government officers. And non-official 
Indians have been generally as indifferent to the claims of 
Anthropology as ever. 

Other provinces in India have unfortunately much the 
same story to tell. Thus, in Punjab, Denzil Ibbetson, in the 
preface to his Report on the Punjab Census of 188i, drew' 
attention to the extraordinary interest of the material which 
lies in such abundance ready to the hand of all Indian officials, 
and wliich would, if collected and recorded, be of such immense 
value to students of sociology. ” And, in 1883, the ‘‘Punjab 
Notes and Queries, '' to which I have incidentally referred, was 
started under the editorship of Captain Temple with a similar 
object as the later Ethnographic Buppiement to the Journal 
of the Bengal Asiatic Society, but within five years, in 1887, 
became similarly defunct, in the North Western Provinces, 
a similar periodical started in 1891 under the editorship of the 
distinguished Anthropologist Dr. William Crooke, then a mem- 
ber of the iiulian Civil Service, under the title of ‘‘North 
Indian Notes and Queries^* with the same object of collecting 
‘'authentic notes and scraps of information regarding the 
country and the people,'' shared the same fate in IBub, In 
Bombay, although an Anthropological Society has been in 
existence since 1880, and has published in its Journal some 
really good papers, the number of its members who like 
Mr. ^Saldanha or Mr. Modi, taka an enthusiastic part in the So- 
ciety's work, appears to be disappointingly small, and solid 
contributions by the society to our stock of anthropological 
knowledge have thus been necessarily scanty. 

^ The Mythic iSociety of Bangalore, started in 1909, and the 
Bihar and Orissa Research Society, started in 1915, have each 
tried to contribute its humble mite to Anthropological research 
ill India, but these, like the other societies, sulfer from want of 
adequate practical support and co-operation from Indian stu- 
dents and scholars. And w^e find Sir Edward Gait, the first 
President and founder of the Bihar and Orissa Research Society, 
in his last annual Presidential Address on the 23rd December, 
1920, limi6iiting,~“It is much; to be regretted that notwith- 
standing the ample ethnological material available in ail direc- 
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Handbooks on 
Castes and Tribes, 


tioBs, our members as a body have not yet tak(^n nnieli 
practical Interest in this branch of the Society’s activities’' 
(Journal of the Bihar and Orissa Research Societf/ [ 1920 1, Vol . VI . 
p. 469). 

It is refreshing to turn from this disheartening acc<)iint 
of the comparative failure of scientific 
cieties to organize bamls of .eibusiiistic work- 
ers in Indian lilthnology, to another phase of 
anthropological work in India, — that of the corapilatioii of sys“ 
tematic catalogues of the castes and tribes of each ProviiMun 
and collecting and consolidating all available information about 
them whether occurring in published books, Re})orts and maga- 
zine-articles or in unpublished official records* ".riie compara- 
tive success that has attended this branch of anthropological 
work in India appears to be due to the fact that it has been 
carried out at the instance and expense of (lovemmeiit and 
mostly b}^ its own officers, and there was therefore no dearth 
either of funds or of workers. Such defects and inaccuracies 
as are found to exist in some of the Government publications 
on Castes and Tribes appear to be due to the fact that materi- 
als were sometimes taken, without verification, from reports 
called for from Police Darogas, School Sub-Inspectors an<l 
other subordinate officei's or private individuals wlio did not 
possess either the necessary equipment for the Investigation 
of the questions referred to them for inquiry nor the desin^ 
or the incentive to make careful and intelligent inquiries and 
to appreciate the significance of all the questions put and tlu‘ 
answers elicited. Every regular field- worker in Anthropology 
will understand the risks of error that such a course necessarily 
involves. 

The British Government was from the beginning alive to 
the administrative value of a knowledge in its officers of the 
economic condition, social organization, customs, habits and 
religion of the population placed under them. Thus, as early 
as the 7th January 1807, we find the Court of Directors of the 
Honourable East India Company writing to the Government of 
the Presidency of Bengal, — We are of opinion that a statis- 
tical survey of the country under the immediate authority of 
your Presidency, would be attended with much utility; we 
therefore recommend proper steps to be taken for carrying the 
same into execution,” The Court further directed that Dr. 
Francis Buchanan, who had been employed by the Marquis of 
Wellesley in the survey of Mysore, should be ajvpointed for tlie 
Survey. Accordingly, Dr. Buchanan (afterwards Euclianan- 
Hamilton) was appointed by the Governor-General in 0oun<!i! 
with a monthly allowance of sicca rupees fifteen hiindir^d 
exclusive of his usual pay and batla, and supplied with a staff 
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In seven years, Dr. Buchanan could only complete the 
survey of the then districts of Bihar, Patna, Shahabad, Bha^al- 
pur, Dinajpiir, Gorakpiir, Purnia, Rangpiir and Assam. The 
materials thus collected in twenty- five folio volumes were 
forwarded to the home authorities in 1816. The volumes which 
have since remained in the India Office (formerly the last 
India House), are reported to contain among other things a 
mass of information regarding the manners, customs, religion, 
etc., of the inhabitants. But, unfortunately, much of the eth- 
nographic material contained in these volumes have hitherto 
remained a sealed book, although three volumes of selections 
from these valuable Reports and Journals w^e re published, in 
1838, by Montgomery Martin under the title of ''The History, 
Antiquities, Topography and Statistics of Eastern India comp- 
rising the districts of Behar, Shahabad, Bhagulpoor, Goruck- 
])oor, Dlnajpoor, Puraniya, Rungpoor and Assam, in relation 
to their Geology, Mineralogy, Botany, Agriculture, Commerce, 
Manufactures, Fine Arts, Population, Religion, Education, 
Statistics, etc,’^ It is understood that the publication of the 
ctlmographic material contained in Buchanan- Hamilton’s 
vfournals is now under the consideration of the Secretary of 
State for India. 

Tim next attempt of this kind appears to have been made 
in 1820, by Walter Hamilton in his ambitious work entitled 
A Geographical, Statistical and Historical Description of 
Hindostaii and Adjacent Countries/* which was prepared, as 
the author informs us, by collating all printed documents 
acceBsil)le to the public and all the manuscript records and 
Government Reports deposited in the archives of the India 
Hoard, An attempt was made in the two volumes of this work 
to describe aniong other things, the castes and tribes inhabiting 
different parts of India. But how meagre was the informa- 
tion that Hamilton could glean from ail these sources available to 
him, may be seen from only one illustration. Chota Nagpur, 
as every student of Indian Ethnology now knows, is the home of a 
number of aboriginal and semi-aboriginal tribes besides several 
dlindu castes. But all the information that Walter Hamilton 
could give us in 1820, was, — “The Khetauri, the Koeri, and 
the Dhanggar, are still the principal inhabitants of Chota 
NagDor. where it is said that the latter, and probably also the 
former do not speak the Hindi language. The Dhanggar are 
still impure and probably unconverted Mlecchas” (p. 288). 
Apparently the name Dhanggar refers to the Oraoiis. Eight 
years later when the same author brought put in London the 
second edition of his other work “The East India Gazetteer,” 
the only additional information that he could give about the 
Chota Nagpur tribes is the existence of many strange tribes 
of whom the author can name only two, namely, the Coles 
of Tamar (by which term apparently the Mundas are meant) 
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and the Liirka Coles of Singbmii (moaning tlu^ Hos). But 
of the customs and maimers of these strange tribes next 
to nothing was yet known. The entire ethnological informa- 
tion about Ohota Nagpur given in this second edition of the 
‘‘East India Gazetteer** is contained in the following para- 
grapli : “ The impervious fastnesses here conceal many stra-nge 
tribes, who even at thivS late era of Hindu predominance, hav(‘ 
not yet become converts to the Brahminical docti‘ines. and ain^ 
•consequently classed by the priests among the abominable. 
The Khetauri, the Koeri, and the .Dhanggar still compose 
the bulk of the inhabitants and some of these arc said to 
speak the Hindi Language. The Dhanggar are still impure 
unconverted MIechhas or barbarians. This territory contains 
a large proportion of Cole arid Tmrka Cole tribes, more especialls' 
in the pergunnah of Tamar and the tracts situated near the hills 
that separate it from Singbhoom, where there were disturbances 
in 1822. The Tamar female Coles possess some wearing apparel , 
but those of the Imrka Coles go entirely naked except a small 
piece of cloth. They appear to be Hindoos, but of the most 
■degraded castes.** 

Thornton’s ''Gazetteer of the Territories under the East 
India Company*’ which appeared in four volumes in 1854, did 
not make any material addition to the then meagre knowledgi^ 
of the people of India, although in the I'i’eface to this book 
which was compiled under the authority of the Hon’ble Oourl 
of Directors of the East India Company, chielly from docu- 
ments in their possession, we are told,—' the pinx^ent work is 
the first that ever aspired to the character of tx)inpIetenesB as 
a Gazetteer of the territories mirier the Government of the 
East India Company and of the native States on the continent 
of India.’* 

A more satisfactory attempt at preparing a general account 
of the people of India, based on all existing materials as well 
as personal observation and inquiry in several parts of India, 
was that by Mr. Justice Campbell of Calcutta. His essay of 
152 pages on the ** Ethnology of India ” was published in 
1860 as a supplementary number of the Journal of the Asiatic , 
Society of Bengal. The paper was designed , as the author stated , 
to assist both Government officials and private persons in mak- 
ing classified and descriptive lists in such a uniform manner 
and with such a uniform nomenclature and arrangement, that 
it may be afterwards possible to weld together the whole of the 
information thus obtained.*' The author hoped that such an 
‘ ethnological skeleton * might serve as a guide and model iuti> 
which the various details collected by future investigators 
might be fitted. Mr. Justice Campbell frankly oharacterizos 
Ms paper as ** an avowedly imperfect sketch, designed to elicit 
the information which may afterwards render possible some- 
thing more complete/* This modest attitude is in agreeable 
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I'outraet to the tone of the contemporary eminent English 
eihnoiogist. Dr. R. G. Latham , then Vice-President of the 
Ethnological Society of London^ who, in 1859, published his 
“Ethnology of India in 375 pages. This was an extract 
ironx lii.s two-volnme uotk, “ Descriptive. Ethnology/' in wdiich 
he claims to have attempted a full and systematic description 
of the several varieties of mankind." Unlike Campbell, 
Lathanx, who apparently had not the advantage of a personal 
knowledge of India and her peoples, was misled into asserting 
as yearly as 1859,— Of no country is the ethnological litera- 
ture more valuable, full and i-eiiable than that of British India/' 
And ‘'the Nilgherry Hills/' he tells ns, “are the parts which 
have been best investigated." All the information, however, 
which Dr. Latham could give ns of the tribes of these hills is 
contaiixed in the following few lines : “They (tlie Nilgherry 
Hills) give us : — 

The Tudas — Infanticide polyandrists, who are fev in num 
ber, and less Hindu than their neighbours ; 

The Our im bars, Curumars, or Curbs ; 

The Irnlar — (compai'e the name Warali) ; and 

The Budugars — ail fragmentary, pagan, and semi]>agan 
populations. In the Tuda creed the black stone lias 
a prominent place. The fuller form of the word is 
Tudava, apparently word for word ‘'Tulava" 
{pp. 358-359)." 

With greater discrimination born of some persoiiai know- 
ledge, Mr. Justice Campbell says of the Todas, — “ They are 
not properly Hindxis, but no.|>ne who has seen them would for 
a moment suppose that they belong to the Negrito races. 
They are evidently Caiuiasiaiis of a high type. In truth they 
are but a very small tribe ; the common tradition and consent 
of the country makes it clear that they came as conquering 
immigrants to their present position at a comparatively recent 
period and their pastoral habit renders their migration more 
easy. Their language so small a body may well have almost 
lost during their wanderings among Dravidians " (pp. 24-25). 
It is interesting to note that in the latest authoritative work 
on the Todas^ Dr. Rivers suggests that the Todas may have been 
derived from ancient immigrants from the south, either Aryan 
Nsmbuthiri Brahmans or the strongly Ary^'^^iBed Nairs who are 
so largely of Nambuthiri blood ( p, 709 ). Of the other Nilgiri 
tribes Campbell writes, (pp. 30-31), “There seems to‘be some 
doubt whether the Badagars and Kotas of the Lower Neilgherry 
hills are properly Aborigines, they being, it appears, immi- 
grants in those parts, and Carambars the true aborigines.^ I 
have not been able to meet with any very connected or detailed 
account of the thoroughly. Aboriginal tribes of the hills and 
forests., of the, Nilgherries,' Pulnes^s, and Western Ghats. The 
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word Mahasnr seems to mean simply a hill man, and the more 
proper tribal designations appear to bo Caramb^uvs, Irulars, 
Pniiars, and Veders. Those seem to bo tril>os in the very 
lowest stage of savagene-ss, with in fact scarcely any agri- 
culture, mere men of the woods. They are rt^prcsented as of 
very diminutive stature, with thickly ma-tted and su|)ple 
limbs, living under trees or caverns, keeping sheep or (Hillecting 
forest produce, ver.y stupid but also very mild and inofTcnsivc, 
except that they have a great reputation as sorcerers, and 
themselves believing in a religion of demons and witclicraft, arc by 
their neighbours believed to be highly gifted that way, although 
they seem to be very inferior to the simple but sturdy and 
industrious Ooolees of the North'' (pp, 30-31 ). To ns, with 
our present better knowledge of the southern hill tribes, it 
would appear that hero the writer confuses the characteristics 
of different tribes, — of the black Irulas and the better-looking 
and more well-to-do Badagas who are both agriculturists of 
the Nilgiri hills, the full-bearded, well-proportioned, aquiline- 
nosed, light-coloured Todas who are the pastoral tribe of those 
hills, the camon-eating Kotas who form the artisan class, and the 
wild miserable-looking Kurumbas with their matted hair who are 
the sorcerers and wdzards of the Nilgiri hills, the PulayaUwS who 
are the agrestic serfs of Malabar and the short primitive Va<lans 
or Mala ( hill ) Vedans of Travaneorc uho file their teeth and 
kindle fire by friction and who arc snp])o.se:i by sunn,? to !)e 
identical in race wdth the Veddas of Ceylon. 

In the opening lines of his paper, Campbell informs us that 
the great subject of Indian Ethnology has been taken up by 
the Asiatic Society of Bengal in serious ami earnest manner, 
with a view to that actual observation and practical inqnii'y 
which is only possible in the countries and on the spots w'here 
the various races are found, or where specimens of them may 
collected together " ; and that the Government lias already 
consented to take the first step in aid of the movement by 
collecting from its officers, in ail parts of India, lists of the races 
and classes existing in the various districts. ’ In compliance 
with a requisition from Government to all the Commissioners of 
Divisions to furnish lists of the various tribes and castes found 
within their respective jurisdictions, some descriptive lists were' 
prepared and submitted to Government. And, in lHb9, the 
Government of Bengal selected Colonel Dalton, to edit the ethno- 
logical information thus obtained. Dalton, however, offered to 
prepare a descriptive account of the tribes of Bengal and Assam, 
not only from the materials thus obtained but also by col kiting 
all available sources of information such as official reports, jour- 
nals of learned societies, and other publications. The Asiatic 
Society of Bengal tendered their sarvioes to Government to 
superintend the printing, of the work, and the Govemineat which 
iindertoook the publication of the work thankfully accepted the 
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olVer And in the spieiKiid quarto volume of Dalton \s Descrip- 
tive l^h hnoiogy of Bengal ’’ published in 1872, we have the hrst 
aurlH'utic descriptive account of the hilhtribe>s of Bengal, Bihar, 
(lufta Xngpur, Orissa and Assam. 

Although, as a result of subsequent investigation, we 
ar(‘ unw in possession of a quantity of additional inf onnat ion 
a 1)011 1 some of the Assam and Chota Nagpur tribes, and, in the 
ligid of such knowledge, we can point our finger at ocoasionai 
inaceui'aeies and siiortcomings in his descriptions, Dalton's will 
always I’emairi the most valuable pioneer account of those 
hiihtribes. 

'.rhc deinide that followed the publication of Dalton’s 
' • Ethnology ” was a period of increasing Govern- 

inent activity in the collection of statistical and other data 
relating to the various provinces of India. The Census Reports. 
Star ist i(-al Accounts. District Manuals and Gazetteers, Settlement 
H(‘|)orts. Keports of the Linguistic Survey of India, and even the 
Archicoiogicai Survey Bepori^s published under Government 
authoi'ity during this i)eriod supplied a mass of incidental 
information relating to the castes and tribes of India. But the 
information thus incidentally collected could be neither accurate 
nor t‘xliauslive. And in September, 1882, the Government 
of India at the instance of the Census Committee issued a 
trircular to all Provincial Governments and Administrations, 
suggesting that steps should be taken on the basis of the 
statistics recivrdtHl iti the Census of 1881 towards collecting 
mon.' p!*ettise information than at present exists regarding the 
castes and descriptions of the people of India.” Accordingly, 
in IAd)ruarv is 85. Mr. (afterward Sir Herbert) Bisley was 
selected l>y the Bengal Govermnent to collect detailed informa- 
tion of the {'antes, tribes and sociolog^’^ of the Province. And 
later. Dr. Williatn Grooke was selected by the Governmeiit 
of the North-Western Provinces (now the United Provinces 
of Agra and Oiidli) for similar work in that Province, In May. 
1901, the (Government of India formally sanctioned the scheme 
fora systematic and detailed ethnograi3hic vsurvey of Madras, 
Bombay, Bengal, the North-Western Provinces of Agra and 
Oudli, the Punjab, Central Provinces, the C-entral India Agency, 
Assam and Burma, and a Superintendent of Ethnography was 
ap])Oiiited to each Province to carry our the work of the Survey, 
of which Bisley was appointed Honorary Director. Thurston 
was appointed Superintendent of Survey for the Madras Presi- 
dency, Russel for the Central Provinces, Captain C. E. Luard for 
the Central India Ag6ncy,Enthov6n for the Bombay Presidency, 
Bose for the Punjab, and, later, .Denys Bray for Beluchistan. 
Thu enquiries were to be conducted on the lines of certain 
questions drawn up by Nesfield, Ibbetson and Bisley at a 
conference held in’ 1885/ To this .Survey we owe the four 
volum.es of the Tribes and Castes of Bengal by Bisley, first 
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published in 1891, the four volumes of the Tribes and (hstes 
of the North-Western Provinces of Agra and Ondh by I )r. Crooke. 
published in 1896, the six volumes of Castes and Tribes of 
Southern India published by Thurston with assist aiic(‘ 

of Mr. K. Rangachari, published in 1999. Rose's Chnssary for 
the Tribes and Castes of the Punjab and North-Western Frontier 
Provinces '' published in 1011, Captain C. E. Luard’s Etlinogm- 
phiea] Survey of the Central India Agency (1909), and the 
four excellent volumes on the Castes and Tribes of the ('entral 
Provinces compiled by R-ussel with the assistance of Rai Raliadur 
Hira Lall and published in 1916, The Bombay Superintendent 
issued, since 1903, certain draft articles styled '' Monographs 
but a consolidated hand-book of the Castes and Trif)es of 
that Presidency does not appear to have been yet published. 
Similar ethnographic surveys were also undertaken by a few 
of the Native States, such as Mysore, Cochin and Travancore : 
and, as a result, we have such accounts as Mr. H. V. Naojun- 
dayaya’s bulletins of the Mysore Castes and Tribes, and the two 
sumptuous volumes on the Coelun Tribes and Castes by Mr. 
L. K. Anantha Krishna Iyer, 

In the compilation of these volumes on the Castes and 
Tribes of the different provinces, free use was made the mass 
of information which lay buried not only in official reports and 
in the Journals of learned ^Societies, but in various ot her inter- 
esting books published up till then. Among th(3 autliors of such 
books, too, Indian names are conspicuous by their absence. 

Through information contained in all such books, the fuller 
information contained in the numerous ethnographic articles in 
the journals and magayines already mentioned, the ethnographic 
information contained in various Government Reports and 
Gazetteers, and, above all, the volumes on Castes and Tribes 
prepared by the Ethnographic Survey of India, we have now 
come to possess a general outline view of the numerous castes 
and tribes inhabiting the country and the difforeiit physical 
and cultural types that make up the present Indian population. 
Even the different tribes and castes of those parts of India 
that were, not many years ago, ethnologically almost ierra 
incognita to us, are now', in their broad outlines, pretty familiar 
to students of Anthropology through the labours of the Ethno- 
graphical Survey. Thus, to take one instance, most of the wild 
tribes that inhabit the secluded hills and jungles of the Cochin 
State are to us no longer the vague entities that they were to 
an earlier generation of ethnologists. All the information that 
Latham {Ethnology of India^ p. 369) could give us of these tribes 
in 1859, was that they were known as the ** Maiearasura'' 
and were “analogous to theTudas, etc., in the hills of the 
Malayalam country.’* Bight years later, Mr. Justice Campbell 
(Ethnology of Indiu^ pp, 30-31), could only say, “ Allusions seem 
to be made to the existence of Aboriginal or quasi- Aborginal 
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tribes at cUiTereiit points m the Western Ghats and Coasts ; the 
names of Chermars ’ and ^ Neade ’ are mentioned in Travan- 
roi'o and Cochin, but they are no doubt the same as Ghermers 
and Xagad(H%s, the slaves of Malabar. The I)hers and Ramooses 
of ( he centre and west of the Peninsula seem to be mixed up 
uith lhe geiun'al population. On all these points more precise 
information is much required. It is not till we cross the 
(Jodavery to the north, that we come to the country realiv 
hehi by tlio Aborigines *’( p, 31 ). But thanks to the Ethno- 
graphic Survey of the Cochin State, ethnologists are to-day 
almost as familiar \yitli the aboriginal tribes of the Cochin hills 
and jungles as they are with the tribes living north of the 
< Godavari. — namely, the various tribes of the northern iiills 
from the Aka. the Datfla, the Miri, the Abor, the Mishmi, the 
Singhpo, the Khamti, the Naga, the Mikir, the Kuki, the Lushai, 
the Garo, the Khasi, the Kachari, and theMeithie of Assam, to 
the Bhotiya, the Lepcha, the Champa, the Ladakhi, the Haiti, 
the Dard, the Pahari, the Dogra, the Tharu, the Bogsha, the 
Naga and the Khasa or Khasia, of the central and Western 
Himalayan and Sub-Himalayan regions ; and the Baloch. the 
Braliui, the Kafir, the Waziri, the Afridi, the Swatee, the Mom- 
maiuk and other Trans-Indus tribes further to the north-west ; 
and tlien the numerous tribes of the highlands and hills to the 
south of the Gangetic plains from the Juang, the Savara, the 
Banjara, the Ikmdkar and the Bhuiya of the Orissa hills on the 
east, the Oraon, the Munda, the Ho, the Bhumij, the Birhor, 
the Korwa, the Kharia, the Pahira, the Astir, and the Birjia, 
besides otlier minor tribes of the Chota Nagpur plateaux ; the 
S’autal, the Mai Paharia and the Sauria Paharia of the Santal 
Parganas; the Gond, the Khond, the Parja, the Gadava, the 
Korku, the Kisan, the Kawar, and the lesser tribes of the 
('entral Provinces, to the Bhil and the Koli extending as far 
\\*est as Guzerat, the home of the stalwart and turbulent 
Gujars. 

These volumes on the Castes and Tribes of the different 
Provinces are, however, mere general and superficial surveys 
that fail to furnish that detailed exposition of kinship organiza- 
tion and social system, primitive ideas, usages and customs, 
religious beliefs and ritual, superstitions and folklore, which is 
needed for the purpose of scientific anthropology. As descrip- 
tive catalogues — or ‘ Ethnographic Glossaries, * as their authors 
appropriately designate them, — they may well serve as useful 
bases for more intensive studies of the various interesting 
individual castes and tribes* But without such intensive 
studies of the different tribes and castes by careful students of 
Ethnology, we shall look in vain for adequate materials for 
science. An exhaustive collection of more^complete and^ better 
silted facts than we now possess, capable of being scientifically 
treatod—of being properly classified and viewed in their mutual 
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relati(>u.'=i for purposes of the generalizations of Siuoih-o, — I s still 
a crying desideratum in Indian Ethnography. 

In one Indian Province alone, the valuer of sucfi itit(Misi\n' 
, studies appears to hav(‘ Ixuni iv<‘ogni7« (l. 

Sir* Bauipfyldt' Fuller, then (.'hid 
^ Commissioner of Assam, proposed and re- 

ceived the sanction of the Government of India hu’ tlie prepa* 
ration of a- series of monographs on the more important tribes 
and castes of that Prov-inee. Sir Bampfylde laid down a 
schemes in accordance with which each monograph was to deal 
with the habitat, economic and domestic life, tribal and social 
organization, laws and institutions, religion and folk]or(\ langu- 
age, racial affinities, and traditions as to the origin of ti\e 
people concerned. Major Gnrdon who was appointed Siqxu- 
intendent of Ethnography and, later. Honorary Director of 
Ethnography for Assam, edited the series of excelhmt mono- 
graphs beginning with his own book on the ' Khasis ’ (first pub- 
lished in 1906) which has now passed through a second and 
enlarged edition (1914) and followed by similar books on the 
‘Meithies’ (1918) by T. C, Hodson, the ^Mikirs ’ (ilN)8) by 
Edward Stack, the ‘^Garos' (1909) by .Major Playfair, the 
‘ Kacharis' (1911) by Rev. S. Endle, the ' Lushai Kuki (dans ' 
(1911) by Lt. -001. J. Shakespeare, and tlu‘ ' Naga Tribes’ of 
Manipur (1011) by T. C. Hodson, Other books of the series'- 
are reported to be under preparation. So far as this intensive 
form of ethnographic study is concerned, it has unfortunately 
as yet attracted but few Indian workers. Indeed, with the 
exception perluips of monographs on a cou]de of Chota Nagpur 
tribes there is hardly any other work of the kind from the ]yn\ 
of an Indian. 

Again, there is another important branch of anthropologi- 
cal investigation which has been left severely alone not only 
by Indian students but even by most European invcxstigaturs 
of man in India. I refer to what Is known as Prehistoric 
Archaeology but what may not inappropriately be as well 
named Prehistoric Anthropology,— -for, this is our only source 
of direct knowledge of Prehistoric man and his culture. Prac- 
tically all the slender knowledge that we now possess of Indian 
Pre-history is mainly derived from the scanty aceidentai finds of 
a few Europeans, mostly members of tlie Geological Surv'ey of 
India. How meagre is our knowledge of prehistoric man iu 
India may be judged from the fact that though a number of 
ancient atone implements and other prehistoric artefacts have 
been picked up in -various parts of India— in Chota Nagpur, 
the Central Provinces, the Central India Agency and Rajputanai 
Guaerat, the United Provinces, in the valleys of thf^ Godavari 
and the Narmada, and in various districts of the Madras Presi* 
denpy*-^no undoubted fossil human remains have yet bedi 
discovered in association with Indian palaeoliths, and only in 
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two autheutic iustauces in India liavepaiaeolitlis been discovered 
io direct association with the fossil bones of extinct animals 
—-namely, in the cases of Wynne*s Mnngi flake and Haeckett/s 
Bhiitti’a. boucher, discovered one in the ossiferous gravels of 
tiie (Jodavari \ alley in I86i, and the other in similar gravels of 
the Narimuia Valley in 1873. There are, however, good reasons 
to expect that systematic search for and regular stratigraphic al 
study of the skeletal and industrial remains of prehistoric 
niao in^ India may’^ yield most important results towards tJie 
elucidation of the Pre-history of man, from the Late and Early 
Iron Ages throiigh the Copper Age and New Stone Age back 
to the Palaeolithic and Perhaps Pre-Falaeoiithic times. For 
the present, A. (J Logan's Old Chipped Stones of India” 
(11RU>), Bjuce-Foote's ‘‘ Indian Pre-historic and Proto-historic 
Antiquities” (1914-16), Coggin-Brown's “ Catalogue of Pre- 
liistoric Antiquities in the Indian Museum” (1917) besides a 
few articles in the Records of the Geological Survey of India, 
and in the Journals of the Asiatic Society of Bengal and of the 
Bihar and Orissa Research Societ^q and in one or two other 
journals constitute about all the meagre Indian literature on 
sul)ject. 

As for tlie artistic remains of Prehistoric man in India, a 
few rude paintings generally of animals or hunting scenes or 
symbolic di*awings on the walls of certain cave-shelters in the 
Mir^sapur District in the United Provinces, at Singanpur in the 
Kaigarh State of the Ceatral Provinces and at Edakkal in the 
Bellary District (Madras) are about the only specimens hitherto 
known. And even of these their antiquity has not yet been 
sufficiently investigated. And the same is the case with Indian 
{negalithic monuments, — ^the menhirs and dolmens of the Khasi 
Hills, Chota Nagpur Plateaux and elsewhere, and the cromlechs 
and kistavens scattered over the hills and plateaux of Southern 
India. Thus, then, we necessarily lack adequate materials 
for investigation into the origin, variety and characteristics of 
tlie prehistoric races of India, their early migrations and their 
relation to the existing races, and our present knowledge on 
these points is as yet next to nothing. Finally, the essentially 
scientific work of tracing the racial and cultural affinities of the 
different existing castes and tribes of India and reconstructing 
their ethnic and cultural history can hardly be said to have 
yet begun. In fact, much fuller accounts of the history and 
traditions and physical and cultural, including psychological, 
characteristics than we now possess of each individual caste 
and tribe are required to enable the ethnologist to trace the 
ramifications and distribution of particular cultural features 
and industrial and artistic products, to unravel the tangled 
skein of the diverse race-elements and culture-elements asso- 
ciated together in any particular ethnic or cultural groups, and 
thereby to trace the group's racial affinities and reconstruct its 
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cultviral history. It goes without saying that before we can 
properly systematize our facts and attempt to explain their 
scientific relation, we must possess as oxhaustive a, eoliec'-tion 
of such facts as possible. 

Thus, with our present superficial knowledge of the <‘thriO“ 
graphy of the different tribes and castes of India, mhtiier 
theory of the racial affinities of the different groups of the 
people of India put forward by Risley in his P<H)ple of India'’ 
(1st edition, 1908; 2nd edition. 1915) nor the later and perhap> 
more plausible view of Mr, Rama Prasad Chanda st?t forth 
m his IndO'Aryan Race'' ^1916) can be confidently aecopteil 
as the last word' on the subject. Again, such knotty i|uestions 
as the Brahui-Dravidian problem, the Mou-Kluner-Ho-Munda- 
Khasi problem, the problem of the Copper- Age and the vStone- 
Age men of India are yet as far from any approach towards 
definite solution as ever. And here, as in other matters, it is 
mainly to European scholars such as Kidin, Schmidt, Grierson 
{Linguistic Survey of India), Risley {People of India), Hold- 
ich {Gates of India), Logan {Old Chipped Stones), and others 
that we owe such attempts at the solution of these problems 
as have been hitherto made. So far as Indian Anthropometry 
is concerned, if we except the work of one or two Europea-n 
scholars, it is to the labours of the Ethnographic Survey of 
India that we practically owe all the woi‘k hitherto done in 
this direction. But the measurements taken by Survey 
were neither as extensive nor as thorough as migiit hv desircnl. 
The old method of averages which was followed fails to represout 
the differences of types in a group, in fact, the new science 
of Biometry which seeks to find out the mean of the anthro- 
pometric measurements of a group b^^ eo'-ordination and serin- 
tion and study the extent and freti^uency of deviations from the 
mean by plotting out binomial curves of the indices, had not 
yet been sufficiently developed to be applied i o the invtjstigations 
of Phvsicai Anthropology, 

It is Dr. Annandale who only recently first appik^d tfie 
biometric method to various measurements taken by him ni 
Calcutta ; and Prof. P. Mahalanobis is. j undeisstand, now 
vmrking up his results. 

Thus, then, almost the whole uf the present anthropologi- 
cal literature relating to India is the result of the labours of 
, European investigators — mostly hard-worked officers of Govern- 
ment and Christian Missionaries, and to them ludicX shall ever 
owe a heavy debt of gratitude for this invaluable pioneer 
work. As for us Indians notwithstanding our better advantagch 
for such investigation, we have unforttinately stood by in apa- 
thetic indolence, while all the while much 'valuable material 
for study has been fast disappearing. 

Throughout this paper I ■ have laid particular stress on the 
neglect of anthropological research by educated Indians, If,. 
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however^ we, Indians, have hitherto taken only an insignificant 
pa!*t ill anthropological research, the blame cannot be entirely 
laid at out door. At least a portion of the responsibility for 
>5ueh neglect may be fairly fastened on other parties. 

There arc, first, the different Universities of India. Until 
«inite recently did they do anything to encourage the stndi- 
of; Anthropology ? .Far from encouraging such study, they did 
not oven recognize it as a subject of University education. It 
is only within the last three or four years that a few Indian 
Universities have awakened to the importance of the science. 
The Patna University under the guidance of its first Chancellor, 
tlie accomplished Ethnologist Sir Edward Gait, led the way by 
introducing Ethnology as one of the subjects for its Degree 
examinations. But whereas the Patna University has unfor- 
tunately stopped with the creation of a bare Readership and 
has not yet made any arrangements for imparting regular 
instruction in the subject, the premier University of Calcutta, 
under the guidance of the Hon’ble Justice Sir Ashutosh Maker ji, 
has since enthusiastically taken up the subject and made 
elaborate arrangements for instruction in its different branches 
by appointing four or five permanent Lecturers besides occa- 
sional Readers in Anthropology. The Bombay, Madras, and 
Mysore Universities are also making some arrangements for 
teaching Sociology and Ethnology. Till now, however, it is in 
Calcutta alone that the establishment of a School of Anthro- 
pology w'ith an Ethnological Museum and a good anthropological 
Library is an accomplished fact ; and it makes the heart of 
an anthropologist throb with delight to see an enthusiastic 
band of promising students eagerly availing tlienisselves of the 
facilities for study provided in this School by the authorities of 
the Calcutta University. Only a couple of years ago, however, 
very few anthropological books and journals could be found on 
the shelves of our college libraries in India. x^Lnd even to-day, 
as we have seen, it is only a very few Universities in this 
<.H)untry that hav^e seriously undertaken to make some sort of 
a provision for anthropological study and instruction. What a 
sad contrast this to the zealous efforts of European and 
American Universities for over a quarter of a century now 
for the promotion of Anthropological study and research 1 Thus , 
to mention one or two instances : the Oxford University took 
up Anthropology as a serious study in 1884, and the Cambridge 
University in 1893. Unlike our Indian Universities, they 
did not consider their duty done by merely creating Reader - 
ships and Professorships in Anthropology and admitting it as a 
subject for Degree examinations. - They have further been 
vigorously organizing or otherwise promoting anthropological 
research through their Professors and other ^ experts and 
training their students in. , field work. ' Thus, it was under 
the auspices of the Cambridge, University that the famous 
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expedition to the Torres Straits was ini<lertn.ken. aud, its a 
result of the expedition, we possess the invaluable ^ olnines 
on the anthropology of tliat region, up till tiieu very !ni[)er- 
fectly known to science. Whereas these foreign rni\ ersitif^s 
have enthusiastically fitted out expeditkms to distant lands 
for antliropological kudy and research, our own Univeisith's 
have hitherto remained' lamentably indifferent even to tin* 
unbounded field for anthropological investlgatitm lying at 
their very door. Again, whereas very hnv of our llniversitic‘s 
have thought fit to approach the imperial or Proriiuual 
Governments for aid in the promotion of Anthropological st iidy, 
we find in 1909, a joint deputation from both the thd vcrsilies 
of Oxford and Gambridge representing to the Secridaiy of 
State for India and to the Secretary of State for the Golunies 
the need for the training of Indian and Colonial Civil Service 
candidates and probationers, in ethnology and priiniti\e 
religion. 

This brings me to a consideration of the insignificant part 
hitherto taken by the Government of India and our Provincial 
Governments in promoting anthi'opological research. Impor- 
tant as has been the work of the general ethnographic* sui*veys 
of the different provinces initiated by the Imperial Government 
and enthusiastically carried through by the Provincial (.kn ium- 
meats and administrations, these .surveys iimlertaken foi' tlu* 
needs of the practical administrator have not direcdly aided the* 
promotion of independent scientific researcli. The action of 
various local Governments in making grants for anthrupologieai 
research to learned societies such as the Asiatic Sot*iet\‘ cd 
Bengal, the Bihar and Orissa Heseareh Society and the 
Anthropological Society of Bombay have indeed been of great<*r 
help in this direction. But without the co-operation of a body of 
educated persons taking a practical interest in .such work, 
these societies cannot be expected to accomplish muolu And 
even in this respect, our Governments in India have been far 
less liberal than, lor example, the Government of the Unitcal 
States which makes an annual grant of £8,000 » a year to 
the Smithsonian Institution for researches in North Americ*an 
Anthropology. The great desideratum in India is, indeed, 
to raise a band of enthusiastic and trained workers in the 
country ; but this can only be done by promoting the study of 
Anthropology in the different Universities through liberal 
Government aid in the foundation of Chairs, R6aclership.s, and 
Lecturerships and a number of research scholarships in Anthro- 
pology, as also in the recognition of anthropolgical knowledge 
as a necessary equipment for the Judicial ana E.ieoiitive offleers 
of Government. 

It is too late in the day to ignore the great administrative 
value of ’a knowledge of. Anthropology in all officers engaged 
in administrative work* , The sympathy bom of m intelligent 
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appreciation of the customs, habits, and mentaiity of the tribes 
and castes that an officer or even a business man has to deal 
with, is ordinarily a sure guarantee for successful work. A. fev' 
years ago, the Sudan Government marked its recognition of 
this truth by dire{d.ing that every candidate for its services 
must- go tlirough a course of x4ntkropology at Oxford or 
Gam bridge. And it is high time that in India a similar rule 
should be enforced in the case of candidates for the Indian 
Givi! Service, and that our Provincial Governments, in the 
sciectioii of members for their Provincial and Subordinate Civil 
Services, should give preference to candidates liolding degrees in 
Anthropology in an Indian or foreign University. This will not 
only improve the rpiality of administrative work, but will alford 
a strong hieentive for the study and advancement of the 
Science. Executive and Judicial Officers thus trained in Anthro* 
pulogy will in the course of their daily work have ample 
Opportunities f or ethnographical observation and inquiry . 
And the recorded results of such ohservation and inquiry 
hy officers, thus trained, maybe expected to advance to some 
r»\tcmt tlic (‘-ause of anthropological research. 

if the Universities and the Government have not hitherto 
done all tliat they could and should have done to help forward 
Anthropological research in the country, the millionaires of our 
country— our landed aristocracy, merchant-princes, and pro- 
fessional magnates— have been still more apathetic to the 
claims of this ^ Queen of Sciences ' In Europe and America, 
anthropological I’esearch owes much to the liberal patronage of 
the wealthy. Thus, to take only one or two instances, the 
Selenka-Trinil expedition to Java to search for the remains of 
PUhecaMhropuf^ Erecttis atid the Trinil race was fitted out in 
1007 by Prau Lenore Selenka at an enormous expense. And 
with the aid of the Percy Sladen Trust Fund, another 
anthropological expedition was organized under Dr. Pvivers for 
the study of the ethnology of the Oceanic peoples. Again, 
III the London University, a Chair of Sociology, and a Lecturer- 
ship in Ethnology which has since developed into a Professorship, 
were both established in 1904 by the generosity of a private 
gentleman. In the name of Indian students of the Science, 
I would now earnestly appeal to all wealthy patrons of learning 
in India to emulate their brethren in the West and open their 
purse-strings with similar liberality to advance the cause of 
anthropological research, and thus help to remove a long-stand - 
ing reproach against Indian scholarship. 

Lastly, 1 vvould earnestly appeal to ail Indian students 
u'ho feel attracted to this fascinating branch of study, to master 
it with assiduity, stick to it through life— through good fortiino 
or evil, apply themselves whole heartedly to the interesting an- 
thropological material abundantly scattered all around them, 
but— alas !— fast slipping away'.as the days pass by. I venture 
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to aHSiire them from niy own hvuiible expethenee tliat such 
a study "will bring with it" in the shape,' at any rate, of personal 
satisfaction and delight, an adequate reward for llie tiiue spent 
and trouble taken. Every earnest student of the s(dence will I 
doubt not, realise in his own experience the truth and fon^e 
what Sir l^ichard Temple said of Anthropology — 

There is hardly any better hobby in (existence than this 
or one that can be ridden with greater pleasure. It cannot, of 
course, be mastered in a da,y. At tirst tln^ lessons will ho 
a grincl* Then, until they are well learnt, they are irksome, but 
when fullness of knowledge and matui'ity of judgment are 
attained, there is. perhaps, no keener sense of satisfaction which 
human beings can experience than that whicli is afforded by its 
study. Its range is so wide, its phases so very many, the 
interests involved in it so various, that it t^annot fail 
pleasantly occupy the leisure hours from youth to full manhood, 
and to be a solace, in some aspect or other, in advanced 
life and old age.’' 

It is not, however, merely the mental satisfaction to the 
individual student, that anthropological study and investigation 
will bring with it In India. Such invevstigation, properly pur- 
sued, will remove a standing reproach against educated Indians ; 
and its results are expected to prove a great gai!\ to the Indian 
nation and to the scientific world at large. If we do not siurk 
the inevitable initial grind and drudgery, but diligently acquire 
the necessary equipment for anthropological research, patiently 
pursue the preliminary spade-work with the same enthusiastic 
devotion and perseverance that charaeteri:^.e students of the 
Science in the West, abjure all unscientific bias and abstai!^ 
from rushing into hasty conclusions and premature generaliza- 
tions from inadequate and unsifted data, we may expect t(^ 
found, in time, a sober well-equipped Indian School of Anthro- 
pology to which the scientific world will look for a corret^t inter- 
pretation of the evolution of Indian man — his racial affinities, 
mentality and culture. For, such a school may^ very well be 
expected to interpret these with more intimate knowledge and 
better insight and consequently with a greater approach to 
scientific accuracy than foreign investigators, however assiduous 
and sympathetic, can ever hope to attain. And thus, and thus 
alone, will Indian scholarship be enabled, in the foUness of 
time, to bring its own peculiar and invaluable contribiitioiis to 
Anthropology as it brought in the remote past to Philology. 
Philosophy and Metaphysics, as it has brought in our own days 
to Physios, Chemistry and Mathematics and as it is expected 
to bring in the not very distant future to other sciences as w'dl 
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ilinuau SacrifieeB.—S^ Eai Bahadue Hira Lal. 

(1) I ii.ivoi‘tsai prevalenc© of human sacrifices and its eontinuar 4 Co» 

in certain, places quoted from Police Reports. 

(2) Various jorms of human sacrifices, viz.: — cutting by throat,. 

drowning, burning, burial, throwing down from precipices, 
crushing under cars, trampling by cattle or killing by noose 
with examples. 

(d) Sul)stitutes for human sacrifices such as eocoanuts, pumpkins, 
curds, rice and fiour with a lamp. 

(4) .Kxeiuptees from human sacrifices — Females, Brahmans, etc. 

Tfio Judian megaliths — their origin and chronology . — Bg 

, PaNCIIANAN itoRA. . ■ ■ 

Prof. Elliot Smith now practically holds the field with his theory 
oi t lie origins of the megalithic cult in protodynastic Egypt and dispersal 
thence all over the world. The old studies of Walhouse and Fergusson 
wim had firsbhand knowledge of Indian megaliths resulted in premising 
an \\ estern influence. The recent studies of Mr, Longhurst also point 
to an Egyptian-like culture which produced the countless megaliths iix 
the Deccan. The recent excavation of Asura rites in Ranchi by Rai 
Baliadur S. (J. Roy tt;irn our attention to the references in Satapatha 
Jh'ahmana (c. 1 8th century B.C.) and Dr. Block after laying bare some 
mounds at Lauriya Nandangargh in Behar had hinted at their possible 
antiquity and representation of Vedic rituals. While the existence of 
similar mauuds in Central Asia and further north from Purapeiiy and 
VliiTUH lead to supposing existence of a separate mound-cult in that 
region anri dispersal therefrom, the variety of Indian megaliths, its 
dist ributiou in larger numbers near the Southern seaboard and its sur- 
vival amongst the tribes of pre-Dra vidian tracts in India indicate that 
Ibis was probably the result of an Indo-Erytliraean culture-complex 
beginning in times contemporaneous with pre-dynastic and proto-dynas 
tie Egypt and continuing up to the days of Dravidian domination when 
VU’chistoric India was in intimate cultural contract with Egypt and 
po.ssibly Central Asia roughly calculated as between 300 and 1000 

Tlip tluiuder weapon in Eastern art and religion. — By 

N. ti,. Maj'O'mdae. ■ 

The paper gives an account of the various forms of the thunder- 
w'impon prevalent in Eastern art and at the same time touches upon the 
cMilt or cults connected therewith. An attempt has been made to prove 
t-but iSiva was originally a god of thunder and three of his characteristic 
marks, viz. the bull, the trident and the axe were borrowed from the 
representation of Adad in Western Asian Art. The author also discuses 
the worship of thunder-symbols in ancient and modern India and gives 
jUustrations from the Larnaie art of Tibet. 

Frediistoric antiquities from Ghatsila. — By Fanchaxan 
Mitea. 

Report of the finds of a huge Palaeolith from a river- terrace as well 
as "of a small neolithic ax© and a rock-carving near by possibly of neolithic 
tiate with marked Australian affinities. 

The statistical constants of an Anglo-Indian sample 
Part II : — Head length and head breadth.— Bt/ P. C. 
Mahalanobis. 

The first part, on stature, was read before the Asiatic Society in 
November, 1920. The measurements were carried out, in the Anthropo- 
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logical Laboratory of the Indian Museum. In this paper the Fretjuenc'y 
Constants of Head Lengtlis and Head Breadth are oalculate»L ques- 
tion of statistical homogeneity is next discussed with speciai relhretn'e to 
\'aria}>ility of known homogeneous material. 

Animistic elements of Jaitiism*— % HRMtoniN n an pka 
Bagchl 

The paper deals with the historical beginnings of Jahiism and its 
attitude towards the x)rivil©ged classes shortly. It explain.^ further how 
the incorporation of the religious beliefs of the people of lower <MiIfeure 
became possible in ^rainiam. 

Next it traces the animistic elements in Jaino. philosophy, in .buna 
rites and superstitions and lastly in Jaina mythology. 

It concludes with a few words regarding the existence of similar 
elements in other popular systems of Indian Religions. 

Folk-eiements in the marriage eerernony |U‘aA'tised hy 
some Hindu castes of Bengal, — Hv Tahak ('‘uANortA 
Das. 

The article aims to give a correct description of the various popular 
elements which are found existing side by aide with the ShSstric et=>r©“ 
monJfes in a Hindu marriage ceremony. An attempt also will be made 
to trace their origin and the environment which helped tlieir growth, in 
the light of Anthropology. 

Primitive background of the early Buddhism.---//// ILama- 

PRASAD ChAxNOA. 

riie railing of Bharhut an illustrated manual of early Buddhism. 
The Yaksas and the Nagas. Tree and mound worslhp, origins of these 
cults, cradle-land of Buddhism, (>thni{* ahiniti<;s of tlm population of the 
cradle- land of Buddhism. 


Proceedings of the Ordinary General 
Meetings, ic)2i. 

JANUARY, 1921. 

The Monthly (Unieral Meotiug of the Society u’a,s hehl on 
Wedno.^day. th(‘ dth danuary, 192.1, at 9-15 p.m. 

J. van Alanen, EstyMn the eliair. 

'The follow lug niendiers were present 

Mi’. \V. E. Andrew's, Mr, Ramaprasad Chanda, M 5 ‘. K. X. 
Diksiut. Mr, F. Doxey, Mr. Jvanow, Dr. S. W. Kemp, 
Mr. iMnvhanun Milra and Mr. H. C. Ro\'-ChaiKihiiri. 

r/.vi7c?r;— Mr. Nirnial Kania Ihigohi. ' 

1.1h' minutes of the last imaging were read and confjrmed. 

Nine prc‘seida( ions u ere aniionnced. 

The ri'c‘sident announced that Dr. S. K BaiuM'ji had 
resiuned th<‘ oHice of Physical Science Secretary from Dr. O. E. 
Pilgrim. 

Tile Ceneral StHU’clary reported the death of Babii lioor- 
mail <h.)(‘nka. an ordinary member of the Society, 

Tluj (hmeral Secret-ary reported that Mr. C. A. Silberrad, 
TC'hS., had expressed a desire to withdraw from the Society. 

Th(‘ follow'ing gentlemen w'ere balloted for and elected as 

Associat-e members : — 

MahavH'thopudhyaya V indyem''arvprosad Ihibe. 

Profit^sor Sh^ihmj Ram Bose. 

The following gentlemen were balloted for and elected as 
Ordinary rnemberB 

Maharaja Jagadish Nath Boy, Maharaja of Dinajpur, 
|')roposed by Mr. N. G, Majumdar, seconded by Br. K. C. 
Majiimdar ; (2) Mutari Shatan Mangalik, Esq., B.A., Editor 

llie Laiita, SevaSadan, Meerut, proposed by Mr. Nareiidra 
Nntli Law, seconded by Mr. Satya Charan Law. 

The following papers were read : — 

F%fthtf notes on Gypsies in 'Persia. — By W. Ivanow. 

This paper has been published', in the Journal. 
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The bcijifinin>g of the YnliM (lull in I R-ama- 

PRASAD ChANOA. 


The Presideut aniiaun<!ed that there would he no ine(9i?): 
if tlie Medieal Section during; the month. 


FEBRUARY* 1921* 


The Monthly General Meeting of the Society wiih held o! 
Wednesday, the 2 ik 1 Fehriiarv, 1921, at 9-15 f.m. 


The General Secretary reported tiie death of Sir Oh 
Lvall, K.C.S.L, an Honorary Fellow of the Society. 


The General Secretary also reported that the names of 
the following gentlemen had been added to the Building 
Committee ; — 

Dr. S, W, Kemp, Dr. W. A. K. Christie, Sir K. N. 
Mnkerjee and Mahamahopadhyaya Haraprasad Shastri. 

Tlie President aiinonnced that I)r. IJ. N. Brahnmrhari 
had been appointed to act as Medical Secretary in the place of 
Major R. Knowles, I.M.S. on leave for eight months. 

The IVesident also atnionaced that at a meeting of the 
Fello\rs of the Society held on Thursday, Oth January, 1921. 
the question of certain additions to the regulations for election 
of Fellows was brought up for consideration, and it 
resolved as follows 

(1) That in Rule 2A, the following \¥orcls be added at 

the end of the first .“^entenoe ■ , , 

«< one at least of whom shall certify that he is personally 
acquainted Avith the scientific or literary work of the candi- 
dates he propost^s and is in a position from his own knowledge 
to ex^n'ess an opinion on its value.’’ 

(2) That the following be added as Rule 2B, 

‘‘ Any (candidate who canvasses for support In his 
candidature shall be disqualified for election.” 




The foilowdng gentlemen were balloted for and elected as 
t‘)rdiuarv members : — 


(i) Lieut. -Ooh ©ep., 'H. MmUng, M.A., M.D., 
University Lecturer in' Fer'iiaa, tJ.S. Club, Calcutta, proposed 
by the Hon. Justice Sit ‘Ashutosh Mookerjee, Ki, seconded 
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Hon. Justice Sir Asutosli Mocker jee, Kt., seconded by Dr, 
D. Rv Bhandarkar : (3) 3Ir. Khagendm Bhusan Boy, M,A., 
B.L., Zemindar of Narail, 6/3, Ramdhone Mittel* Lane, 
Calcutta, proposed by Mr. Harit Krishna Deb, seconded by 
Mr S. N. Giiose ; (4) Mr, Subodhehandra Alookerjee, Asst. 
Auditor, E.B. Ry., 97/2, Musjidbari Street. Calcutta, proposed 
by Mr. Idarit Krishna Deb, seconded by Mr. Satyendra 
Nath Basil ; (5) Jfr. Ghhotelall Jain, Merchant, 53/1, Burtolla 
Street, Calcutta, proposed by Kumar Devendra Prosad Jain, 
seconded by Mr. Padamraj Jain ; (6) Mr, Gopi Nath Slnha, 
M.R.A.S.. Zemindar and Rais, Bareilly, U.P., proposed by 
Dr. Munnu Lall, seconded by Mr. Bay Jatindra Nath Chau- 
dhury; (7) Lieut, -G oL J, W, D. Aiegaw, I.M.S,, Director, 
Calcutta School of Tropical Medicine and Hygiene, proposed 
by Dr. U. N. Brahniachari, seconded Hr. A. H. Harley. 

The following gentleman was proposed by the Council 
and elected an Honorary Fellow 

P. W. Thomas, Ph.D., Librarian, India Office, London. 

The President drew attention to the following exhibits : — 

1. Seven Manuscripts: — Dr. A. Suhrawardy. 

(1) Qur'an Sharif (Asiatic Societ3'’s Collection) — 

written in the developed form of the Kitfl 

cliaracter. 

(2) Qur’an Sharif, — comprising thirty folios, each 

folio containing one section (para.). 

(3) Badshah Nama. 

(4) Shah Nama. 

(5) Kulliyat-i~Jami (Government Coliection). 

(6) Qur’an Sharif, once in the possession of ‘ Abdur 

Bahim Kban-Khanto. 

(7) An illustrated copy of Sikandar Nama. 

2. Painting on glass of the Old Kangra School from the 

Punjab: — Dr. Baini Prashad. 

3. (1) Bhita and Central Asia Collections. 

(2) Some recently identified Gandhara Sculptures. 

Both exhibited by A. Foucher. 

4. (1) Pour plate works, with coloured plates of inter- 

est : — 

{a) William Hodges : Select Views in India. 

London, 1786. 

(5) Gustav Schmoranz ; Old Oriental gilt and 
enamelled glass vessels. London, 1899. 

(c) Julius Lessing : Ancient Oriental Carpet 
Patterns London, 1879. 
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{(I) A vail le (,Vh| : (liotcho — 1'urfan, KxptMli. 

tioTi. ,fk‘rliu. l9Kb 


(2) A amall silver Tibetan .statne of IVira ot‘ llciluia 
(;^) A small lirasR Tibetan Bon idol, 

(4) A Chinese doisonne enameiled bowl, Minu 

d,vnast\\ (diing Thai period -i- 1459 

(5) Three Tibetan tankaB (Kakemonos) n^pn'smd in, <4 

Hlaikyamnni and Tshepanie (Amitayns). 

((>) A Nepali Brass MS. Cover, with livo Ihnltlhas Iw 
. ' relief. 


All exluliited i>v dohan van Manen. 


5, Two 8|)anish stars of IMamoiuls and two or(4d 
Medals: — liar it Krishna Deb. 


n. Asbestos and other ^eolo^icai speeiniens : -Dr. F 11. 

Pascoe:— ■ 

(1) Asbestos Honiblemle from Seraikela Stuto 

vSinghhhum. Asbestos from Idar State. 

(2) Linionite bauxite "A 

Bauxite pisolith* > from Randii distri(4. 

Bauxite pisolitic ) 

Alum prepared by D, Wahiie Co. 

Aluminium bh»(*k. 

(3) (Aissiterite from Nurunga i iazaribauii Distriii 

Tin Ingot .» 

(4) fdialeopyrite Hakha mines. 

Copper fngot, 

(d) Coinmbite “-Ahraki !Aihai\ Singar Zemindary. 

(lya Distriet. 

Fitohblende ,,, ‘ 

Uranium oohre ,, ,, 

Triplite ,, ,, 

Ziroon 

(6) Phulpur meteorite— Allahabad Distriet. 

7. Section of nummulitic limestone from the Khasi 

Hills : — Ham Chandra Das^Gupta. 

8. ' 'T^vo iiluatrations from' life of abnormality in the 
colouration of Bulbuls of the genus Molpasies Satya Cliaran 

Law. ’ 


I 


9. Exhibits of soiae new organic antimonial ciompounds.- 

II : H. w » 


ippm 


B,^ri-<'amnftOr.yyh«jrl--stibiuio acid- . 

Narcotein-Haoiti^onyr. tartrate, . J;- 




■H 
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10, A huge PalaeoHtii, a stone-knife, a stone-axe, soma 
unfinished quartzite artifacts and a skull, from Chota Nagpur 
tracts: — Panchanan Mitra, 

The President announced that the next meeting of the 
^ Medical Section would be held on Wednesday, 9th February, 

1I)2L 

— ^ 

The adjourned meeting of the Medical Section of the 
Asiatic Society of Bengal was held at the Society’s Rooms on 
Wednesdaxq the 9th February, 1921, at 9-15 p,m. 

Dk. Upendra Nath Beahmachari, Rai Bahadur, M.A., 

M, D., Ph.IX, F.A.S.B., in the chair. 

The following member was present : — 

Dr, K. K. Ohatterjee. 

Visitors: — Dr. S. Bhattacharji, Dr. R. Chakra varti, Dr. 

N. C, Ohatterjee, Dr. P. Ohatterjee, Dr. S. K. Ohatterjee and 
others. 

The minutes of the meeting held on 8th December 1920, 
were read and confirmed. * 

The following papers were read : — 

1. A modification Bassini method for the radical cure of 
hernia hy plication and overlapping of externus oUiquus ahdo- 
minis. — By Dr. K. K. Ohatterjee. 

2. Radical cure of hydrocele hy plication and overlapping of 
the tunica vaginalis, — By 'De. K. K. Ohatterjee. 

3. A new bracelet stethoscope for estimating systolic and 
diastolic blood pressures hy the auscultatory method, — By De. 
U, N. Brahmachart. 



MARCH, 1921. 


The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 2nd March, 1921, at 

9-15 P.M. 

The Hon’ble Justice Sir Asutosh Mukhopadhyaya, 
Kt.,C,S.T., D.L., D.Sa, F.R.S.E., F.A.S.B., President, in the 
ehair. 

The following members were present : — 

Raja Bahadur Bhupendra N. Sinha, Dr. B. L. Chaudhuri, 
Dr. W. A. K. Christie, Prof. H. C. Das-Gupta, Mr. T. P. Ghosh, 
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Mr. C. L. Jainf Dr. R. C. Majnmdar, Mr. *1. van Mamen, Prof. 
N. C Ghatterjee, Babii H. 0. Ray*Gliiaudlmri. 

The mimate8 of th^ January Ordinary Montlily General 
Meeting, the Annual Meeting and the February * Ordinary 
Monthly General Meeting were read and eonfinne<L 

Forty-three presentations were announced, 

The Anthropological Secretary submitted a letter from 
Dr. N. Annandale forwarding copies of the report of the Inaugu- 
ral meeting of the International Institute of Paris held in Paris 
in September, 1920. 

The E^resident announced that Dr. Baini Prashad had 
been appointed Biological Secretary during the absence of 
Dr. S. W. Kemp for about six weeks. 

The General Secretary read the names of the following 
gentlemen who had been appointed to serve on the various 
committee, during 1921. 


Fmame Gommitiee, 

President 

Treasurer ^ Ex-offmo. 

Secretary ) 

Mahamahopadhyaya Haraprasad Shastri 


Library Committee. 

President 

Treasurer 

Secretary 

Anthropological Secretary 

Biological Secretary S Ex-offi 

Physical Science Secretary 

The two Philological Secretaries 

Medical Secretary 

Hon. Librarian * 

Mahamahopadhyaya Haraprasad Shastri. 

J. van Manen, Esq. 

W. C. Wordsworth, Esq. 

Philological Committee. 

President'^ 

Treasurer > Ex-^officio. 

Secretary ; 

Mahamahopadhyaya Haraprasad Shastri 
Babu Nilmani Chakravarti. 

Aga Muhammad Kazim Shirazi. 

Dr. Abdulla APMa’tnun Snhrawardy. 
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H. G. Carter, Esq., M.B. 

W. C. Wordsworth, Esq. 

Ramaprasad Chanda, Esq. 

Hon, NtimismalisL 
W. E. M, Campbell, Esq. 

Hon, Joint Secretaries, Science Gongress, 

Dr, J. L. SimoB'Sen. 

Prof. (1 V. Raman. 

Building Coimnitice. 

President 
Treasurer 
Secretary 

S. W. Kemp, Esq., B.A., D.Sc. 

W. A. K. Christie, Esq., B.Sc., Ph.D. 

Mahamahopadhyaya Haraprasad Shastri, G.I.E. 

H. A. Crouch, Esq. 

Sir R. N. Mukerjee, K.C.I.E. 

Publication Oommlttee . 

President 
Treasurer 
Secretary 
Biological Secretary. 

Physical Science Secretary. 

Anthropological Secretary 
Hon. Librarian. 

The two Philological Secretaries. 

The President reported the death of Prof. E. B. Tylor, 
an Honorary Fellow of the Society. 

Mr. Ramaprasad Chanda read an obituary notice of Prof. 
Tylor. 

The following gentleman was balloted for and elected an 
Honorary Fellow : — 

Dr. F. W. Thomas. 

The following gentlemen were balloted for and elected as 
ordinary members : — 

(1) Lieut.-Col, G, G, Sturrock, Royal Artillery, Director 
of Ordnance Factories, 14, Park Mansions, proposed by Dr. 
W. A. K. Christie, seconded by Dr. S. W. Kemp ; (2) 8, P. 
Agharkar, Esq,, M.A., Fh,D, F.L,S,, Professor of Botany, 
Calcutta University, 35, Ballygunj Circular Road, proposed by 


j Ex'officio, 


I Ex-officio, 
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Mr. Hem Chandra Das-Gupta, seconded by Dr. B. Prashad : 
(3) Major H. W. Acton, LM.8., Professor of Pathology, >Sohool 
of Tropical Medicine, proposed by Dr. U. N. Bralunaehari. 
seconded by Mr. A. H. Harley. 

The following papers were read : — 

1. IsmaiUHca. — By W. Ivanow. 

2. Some foreign affinities in Prehistoric India. — Bg Pa.n- 
CHANAN MiTRA. 

3. S’mcessors of Knmaragupta 1. — By R. 0. Majumdar. 

4. On the Antiquity of the tarn Oauda . — By N. G. Ma.ium- 

DAE. 

No. 1 will be published in the Memoirs and No. 3 has heei^ 
published in the Journal. 

The president announced that the next meeting of the 
Medical Section would be held on Wednesday, the 9th March, 
1921. 

The adjourned meeting of the Medical Section of the 
Asiatic Society of .Bengal was hold at the Society’s Booms on 
Wednesday, the 9th March, 1921, at 9-15 r.si. 

Da. Charles A. BENtLEy, M.B., D.P.H., in the chair. 
The following members were present : — 

Dr. U. N Brahmaohari, and . Dr. J. J. Campos. 

Visitors: — Dr. H. W. Acton, Col. J. Megaw, Dr. L. E. 
Napier, and Dr. W. 0. Walker. 

The minutes of the meeting held on 9th February, 1922, 
were read and confirmed. 

The following papers were read : — 

1. The Parasite-ridden Population of the Tropics. — By 
Major H. W. Aoton, 

2. On Chronic Lead-poisoning in the Printing Presses of 
Calcutta. — By Dr. J. J. Campos. 

APRIL, 1931. 

_ The Monthly General Meeting of the Asiatic Society of 
wngal WM held on Wednesday, the 6th April, 1921^ at 


April, 1921.] Proceedings of the Asiat. Soc, of Bengal. cclvii 

Thi Hoh’ble Justice Sm Astttosh Mtjkhopadhtaya, 
KT., G.S.I.,;BX., B.Sa,P.^ P.A.S.B., President, in the 
eliair. ' 

The following members were present : — 

Manlvi Abdul Wali, Prof, S. E. Bose, Babu Chhote Lall Jain, 
Dr W. A. K* Christie, Br. B. L. Chaudhuri, Prof. H. C. Das*- 
Gupta, Mr. H, K. Beb, Prof. S. C. Kar, Br. R. C, Majumdar, 
Mr. Johan van Manen, Prof. Narendra Kumar Majumdar, 
Prof. Nirmal Chandra Chatterjee, Mr. H. C. Roy-Chaudhuri, 
Prof. Satyendra Nath Basu, Babu Subodh Chandra Mukerjee, 

Fm^ors:— Kumar GanganandaSinha, Mr. Md. Shahidollah 
and others, ^ 

The minutes of the last meeting were read and confirmed. 

Thirty-one presentations were announced. 

The President announced that Mr. Ramaprasad Chanda 
had been appointed Joint Philological Secretary during the 
absence of Br. D. R, Bhandarkar up to the middle of June. 

The President also announced that Br. S. W. Kemp had 
taken over the office of the Biological Secretary from Br. Baini 
Prashad. 

The General Secretary reported the death of Babu Pratapa 
Chandra Ghosha, Shaikh Laiq Ahmad Ansari, and Dr. Suresh 
Prosad Sarvadhikari, ordinary members of the Society. 

The following papers were read : — 

1 . A vocabulary of current Bengali words not included in 
ordinary dictionaries and of words used in a new sense. — By 
P. E. Pargiter. 

2. Contributions to the History and Ethnology of North- 
Eastern India f III. — By H. E. Stapleton. 

3. The Genus Oerebella in India. — By L. S. Surra- 

MANIAM. 

4. The custom of circumcision among the Dravidians. — By 
Muhammad Shahidullah. 

5. Manava Bulha 8utram.--By Narendra Kumar Ma- 
Jumdar. 

No. 1 will be published in the Memoirs and No. 2 in the 
Journal; Nos. 3 and 4 have already been published in the 
Journal. 

The President announced that the next meeting of the 
Medical Section would be held on Wednesday, the 13th April, 
1921. 
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..MAY, ipai. 

The Monthly General ■Meeting of tlie Asiatic 8(H‘iety uf 
Bengal was held on Wednesday, the 4th Mav, I92L at 
946 km. 

THK JnSTlOB SiE AsUTOSH MtlKHOnADIlYAYA, 

K%\, C.S.L. D.L., B.SiX, F.R.SJS,, F.A.SJi, President, in the 
chair. 

Th,e following members' were present 

Manla?i Abdul Wali, Babu Chattu Lai Jain, Dr. W. A. K. 
Christie, Prof. H, C. Das-Gupta, Dr. A. B'oucher, Dr. S. W. 
Kemp, Mr. J. van Manen, Prof. Panchana-u^Mitra, Dr. B* 
Prashad, Prof. Eamaprasad Chanda, Lt.*CoLTL (1 Sturrock 
and others. 

The minutes of the last meeting were read and coidirmed. 

Twenty-eight presentations were announced. 

The General Secretary reported that the Rev. Anagarlku 
Dharmapala had expressed a desire to withdraw from tlu* 
Society. 

The following gentlemen were ballotc'ii for and elected as 
ordinary members 

(1) LieuL^Coi. F, A. F. Bernardo, (IBJJ. VJ M., M.M.- 
FJtOM,, F.RXKP., Officiating Principal, Medical Gob 

lege, Calcutta, proposed by I)r. U. N. Brahmacbari, seconded 
by Mr. A, H. Harley; (2) MadM% Mohan Butman, 'Esq., Mer- 
chant and Landlord, 145, Harrison Road. Calcutta, proposed 
by Mahamahopadhyaya Haraprasad Shastri, seconded by Prof. 
N* Chakravarti ; (3) P. J* Bartog, Esq., C.I.A’., Vice-Chancellor, 
Dacca University, Ramna, Dacca, proposed by Mr. A. H. 
Harle}', seconded by Mahamahopadhyaya Harapras, d Shastri. 

The following papers were read : — 

1. Zoological Results of a tour m the Far Euhi. Amfhi- 
poda, with notes on an additional species of lsopoda.--By W. M, 
TAtrtiESAnt.' (Communicated by the Biological Secretary.) 

2. On the discovery of the Neolithic Indian PcripL — By 
Hem Ch. DAs-GurTA. 

^ $. A short noU on the instances of Syncarpy in Magnifera 
indioa L. and some ether Tropiml Phnts.---^Sy IK M. Debbbr- 
'mm. {Communicated by the Biological Secretary.) 

v'- , 4. ' Notes on the Venom System of Varanus berigaionsis.*— 

''By D..R. BeaWaOHaeva. (Communicated by the Biological 
Secretary.) 
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These papers with the exception of No* 3 will be published 
by the Society. 

The President announced that there would be no meeting 
ot’ the Medical Section during this month. 



JUNE, 1921, 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 1st June, 1921, at 9-15 p.m. 

The Hon’bi.e Justice Sik Asutosh MuKHOPAnHYAYA, 
Kt., C.S*L, D.L., D.Sc., P.R.S*E., P.A.S.B., President, in the 
chair. 

The following membeis were present : — 

Prof. R. P. Chanda, Mr. Chhote Lall Jain, Dr. W. A. K. 
Christie, Mr. K. N. Dikshit, Dr. 8. W. Kemp, Prof. N. C. Chat- 
ter jee, and others, 

The minutes of the last meeting were read and confirmed. 

Twenty ”One presentations were announced. 

The President announced that Dr. W. A. K. Christie had 
been appointed Honorary General Secretarv during the absence 
of Mr. A. H, Harley. 

The following gentlemen were balloted for and elected as 
ordinary members : — 

(1) Maulavi S Barkat AU, Chief Maulavi, Board of Exa- 
miners, No. 105, Lower Chitpore Road, Calcutta, proposed by 
Mr. A, H. Harley, seconded by the Hon. Justice Sir Asu- 
tosh Mukhopadhyaya, Kt. • (2) Pfo/. Jyotis Chandra Ghatak, 
M.A., Professor of Sanskrit, Plangabasi College, 5, Boloram 
Bose Ghat Road, Bhawanipur, Calcutta, proposed by the 
Hon. Justice Sir Asutosh Mukhupadhyaya, Kt., seconded 
by Mr. A. H. Harley; (3) The Eon. Nawab Mohammad Muza- 
mullah Khan, Khan Bahadur, Taluqdar, Aligarh, pro- 

posed by the Hon. Justice Sir Asutosh Mukhopadhyaya, Kt., 
seconded by Dr. A. Suhrawardy, M.L.C. 

The following papers were read 

1. Contributions to the History and Ethnology of North- 
Eastern India, III. — The Origin of the Catholic Christians of 
Eastern Bengal— By H. E. Stafoeton. 

2. On the ‘‘ Renal Portal'', system {renal venous mesh- 
work) and kidney excretion in Vertebrata. — By W. N. F. 
Woodland : communicated by the Biological Secretary. 

Both these papers will be published in the Journal 
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The President annonnoed that there wonld l)e no meeting 
of the Medical iSection this month. 



JULY, 1921. 


The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 6th July, 1921 , at 9-15 p.m. 

The Hon'ble Jdstioh Sir Asutosh MoKHOPAi>HSAy.\, 
Kt., C.S.L, D.L., I).Sc., F.R.S.E., h\A S.B., President, in the 
chair. 

The following members were present ; — 

Maulavi Abdul Wall, Babu Bisveswar Bhattaoharva. Dr. 
J. J. Campos, Prof. R. P, Chanda, Prof. H. C. Das-Gupta, 
Mr. K. N. Dikshit, Mr. T. 0. D. Dunn, Dr. L. L. Fermor, 
Mr. N. G. Majumdar, Prof. N. 0. Chatterjee, Babu Rama 
Prasad Mookerjee, Babu Sasadhar Ray, Mr. J van Manen and 
others. 

Fisitors ; — Mr. L. Bragamen, Mr. P. de Braugan/.a Cunha, 
and others. 

Twenty-three presentations were announced. 

The General Secretary reported that Mr. Q. R. Kaye had 
expressed a desire to withdraw from the Society. 

The following gentleman was balloted for and elected as 
an ordinary member ; — 

Netrn Oharan Lam Maq,, Merchant, 56, Sukea’s Street, 
Calcutta, proposed by Mr. Bimala Charan Law, seconded by 
Mr. Satya Charan Law. 

The following papers were read : — 

1. Primogeniture in Ancient India. — By N. C. Chatter- 

JBB. 

2. On some matter concerning the Andhau Inscriptions . — 
By N. G. Majumdar. 

3. Two Kharoshthi Inseriptiona. — By N. G. Majumdar. 

Nos. 1 and 3 will be published in the Journal. 

The president announced that there would be no meeting 
of the Medical Section this month. 
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AUGUST. 1921 . 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 3rd August, 1921, at 
9-15 P.M., ■ 

^ Hon’bl’s Justice Sie Asutosh Mukhopadhyaya, 

Kt., aS.L, DX., D,Sc.,,F.E.S.E., F.A.S.B., President, in the 

ehair* ..... 

The following members were present 

Prof. S. N. Bal, Prof. S. R, Bosa, Dr. U. N. Brahmachari, 
Dr. W. A. K. Christie, Prof. ;N, G. Chatterjee, Mr. K. N. 
Dikshit, Mr. 0. S Fox, Mr. A. H, Harley, Dr. S. W. Kemp, 
Mr. N. G Majumdar, Prof. H. W. B. Moreno, Dr. B. Prashad, 
Babu Ramaprasad Chanda, Mr. M. J. Seth. 

Visitors: — Mr. N. R. Chatterjee, Mr. S. C. Chaudhury, 
Mi\ B. N. Hajra, and others. 

The minutes of the last meeting were read and confirmed. 

Eighteen presentations were announced. 

The General Secretary reported that Mr. W. W. Horneii 
had expressed a desire to withdraw from the Society. 

The President announced that Kumar Sarat Kumar Roy 
had been appointed member of the Council in place of Dr. R. C. 
Majumdar, resigned and that the names of Dr. L. L. Fermor 
and Prof. R. C. Mahalanobis had been added to the Finance 
Committee for the current year. 

The President also announced that Mr. A. H. Harley had 
resumed charge from Dr. W. A. K. Christie of the duties of the 
General Secretary. 

The following papers were read ; — 

L A note on the newly discovered (Bogra) Stone-Inscrv'p^ 
lion. — By Haeidas Mitea, 

2, Notes on Kharosthi Inscriptions. — By N. G. Majumdar. 

3. The Oldest Christian Tomb in Northern India and the 
United Provinces. — By Mesrovb J. Seth. 

4. On some new Organic Antimonial Co7npounds> — By 
U. N. Brahmachari, and S. C. Chaudhury, 

5, Observations on the Bat'-Fhwers of the Mohwa (Bassia 
latifolia). — By Maude L. Cleohorn. 

All these papers except No. 4 will be published in the 
JotirnaL 
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Tlie President announced that there would be no meeting 
of the Medical Section this month. 



SEPTEMBER, 1921. 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 7th September, 1921, at 
9-15 p.M. 

Thj3 Hon’blk Jdstiok Sir Asutosh Moo.KKB.rjsK, Kx., 
C.S.I., D.L., D.So., F.U.S.E., F.A.S.B., President, in the 
ohair. 

The following members were present : — 

Prof. S. N. Bal, Dr. W. A. K. Christie. Mr. K. N. Dikshit, 
Babu Harit Krishna Deb, Mr. A. H. Harley, Mr. H. Cecil Jones, 
Dr. S. W. Kemp, Mr. N. G. Majumdar, Mr. N. C. Chatterji. 

Visitors : — Mr. Sudhindra Chandra Sinha-Sarma. and 
others. 


The minutes of the last meeting wr-ro read and confirmed. 

Seventeen presentations were announced. 

The General Secretary reported that the Hon’ hie Rev. 
W. _K. Firminger and Mr. W. E. Andrews had expressed a 
desire to withdraw from the Society. 

The President announced that the names of the following 
five members being largely in arrears with their gub,scriptions 
had been declared defaulters and that their names would be 
posted in accordance with Rule 28 : — 

Abdul Kalam Mohyudin Ahmed A/.ad . . lot) 


Babu Rama Nath Khanna 
Kazunohu Konokagi 
Pandit Harnarayan Shastri 
Babu Daya Ram Sahni 


66 

6f) 

60 

72 


The President also announced that Dr. 1). K. Bhandarkar 
had resumed charge from Mr. Ramaprasad Chanda of the 
duties of the Joint Philological Secretary. 

The following gentlemen were balloted for and elected as 
ordinary members 

(1) Hemchandra Bay, Esq., Lecturer in Ancient Indian 
Hietery, Calcutta, University, ®/l, Pakirehand Hitter’s Street, 
proposed by Mr. P. D. R. Bhandarkar, seconded by Mr. Hem- 
chandra Roy-Chaudhuri;; (2) PraphuUn Krishna Deb, Esq. 
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Zemindar and Landholder, 106/1, Grey Street, Calcutta, pro- 
posed by Mr. Khagendra Ehusan Roy, seconded by Harit 
Krishna Deb. 

The following papers were read : — 

1. Sarala and Devadwni. — By Jyotischandra Ghatak. 
Communicated by N. G. Majumdar. 

2. Mailer Gopperplate of Govindachandra. dated V.E. 
1183. — By N. G. Majxjmdab. 

3. The Rig-Veda — A note on the arrangement of the Book. — 
By G. R. Kaye. 

4. Three Tibetan Repartee — Songs. — By J. van Manen. 

Ail these papers except No. 1 will be published in the 
Journal. 

The President announced that there would be no meeting 
of the Medical Section this month. 

DECEMBER, 1921. 

The monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 7th December, 1921, at 
9-15 p.M. 

The Hon’ble Justice Sir Asutosh Mukhopadhyaya, 
Kt., C.S.I., D.L., D.Sc., P.R.S.E., F.A.S.B., President, in the 
chair. ^ 

The following members- were present : — 

Khan Sahib M. Abdul Wali, Dr. S. P. Agharkar, Prof. 

S. N. Bal, Dr. D. R. Bhandarkar, Prof. R. P. Chanda, Prof. N. C. 
Chatterjee, Mr. H. Bruce Hannah, Mr. Harit Krishna Deb, 
Prof. H. C. Das-Gupta, Mr. Hem Ch. Roy, Prof. J. C. Ghatak, 
Mr. J. van Manen, Kumar Prafulla Krishna Deb, Kumar 

S. K. Roy. 

Visitors : — Mr. P, G. Bagchi and others. 

The minutes of the last meeting were read and confirmed. 

Sixty presentations were announced. 

The President reported the death of Mr. J. N. Das-Gupta, 
B.A., a Life member, and Lt.-Col. C. T. Peters (retd.) an Ordi- 
nary member of the Society. 

The General Secretary reported that the Hon'ble Justice 

T. W. Richardson and Lt.-CoL E. H. Brown, had expressed a 
desire to withdraw from the Society, 
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'I’ho Goticral Secretary laid on the table eortain leave 
rulea rccotnniondod by Council to the SotontyV Stalf. 

'I’he President announced that the nainoa of thci i'ollowiitp: 
five luembors being largely in arrears with their subscriptions 
had been iiosted as defaulters since (he last meeting and that 
their names have now been removed from the member-Hab. 

Ha. 

Mr. Abdul Kalam Mohyudin Ahmed Azad . . 150 


Babu Rama Nath Khanna 
Mr. Kazunobu Kanokagi 
Pt. Harnarayan Shaatri 
Babu Dava Ram Sahni . . 
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The President also announced that the following member 
being largely in arrears with his subscriptions has been 
declared a defaulter and that hia name has been posted in 
accordance with Rule 38. 

Babu Kashi Nath Das . ; .. Rs. .59. 

The following gentlemen were elected^ ordinary members 
during the recess in accordance witli Rule 7 : — 

8. L. Hora, Bsq., M.Se. 

W. R. 0. Brierley, Esq. 

R. 0. Prendergast, Esq. 

Bhah Emdadul Haq, Esq., M.L.C 

The following gentlemen were balloted for and elected as 
ordinary members : — 

(iv’jS. A. Tilang Msq., Profesaot of History, Benares 
Hindu University, Benares City, ptopo»d by Dr. D. R. Bhan- 
dariw secondel by Mr. Ramaprasad Chanda; (2) Kumar 
Amnd 'KumtrrMA; Bar-at-law, Reader in Zoology in the, 
Poaiab University, fairfields, Ferozpore Road, Lahore, pro- 
i S by Dr. Baini Prashad, seconded by Dr. S. W. Kemp ; 
#V#s Calcutta University, 4, Heram- 

. bi Ch. Das’s Lane, Off Meohuabazar Street, Calcutta, proposed 
by Dr. D. R. Bhandarkar, seconded by Mr. Ramaprasad 
Chanda. 

The following papers were read ; — 

1. Determination of the Molecular formula of the binary 
compounds of inorganic substances. — By Dueoapada Misba. 

2 The Dhupi Copperplate Inscription of Ramnsimha, 
Sakabda, 1720 {A.D. 1708).— By K. M. Gupta. 

3. The. Sue Vihar Copperplate of the Reign of KimisJea . — 
By N. G. Majumdae. 
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4. The Prakrit Dhata-Adesas. — By Sir Geo, A, Grierson. 

5. Concerning a Bon Image. — By Johan van Manen. 

6. An imf roved method of Wheat-sewing for Central India. 

—ByK. R. JosHi. ■ . 

7. Madra.—By H. C. Ray. 

Nos 2, 5 and 7 will be published in the Journal and No. 4 
in the Memoirs. 

The President announced that there would be no meeting 
of the Medical Section this month. 
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AdhhHfamgam, 11 . 
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Banerji, B. D., his views regard- 
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249. 
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! Bhitari pillar iiiscr., evidence of, 
L Bhitari seal, ovidtUH‘e of, 253, 

I Biana mint, 117. ■ 

I Bibliography of Sa.s^nian Niunis- 
: muties, hy P. D. ,]. Paruck, 

101 16 . 

Bilndud Hind mint. 117, 
Birnbisilra Magatiha, 270. 
Boghf« Kuci, diacovorkw at, 242. 
Bombay Half rupee of Charles H, 
by 0, R Kotwall, 17-18. 
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wtUi preihstoric characters, 
2S0. 
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232, 240, 

■ Budliagupta, 249, 250 etc. 
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207, 

Nardil But!., n. sp., 200. 
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of, 17 . 
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l> 

DBnmmjufat Ih 
Dim-hlalftm mioti I lib 
Oohli mini, lUb 
Deogir mint 1 1 Cl. 

Doopiril inaer. o! VijiiyaMarm, iO, 
Oavfiptiki 2. 

Dlmrmi.pSl«o 2 ; cliifce of» 5. 

Dhi&c mini, 12(1. 

I>h!kothkarai>am of Bripali, by 
K. Majiiradar, 27.1-' -78 
Bhniva, 5. 

Uisfuvory ol the* Naolithk Indian 
fi<’npfc, by H. 0. Bas^Oopla, 
20942 , 

24 . 

Dorn, B.. 104 
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Drouin, 10 , lO.b 
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Faib Ivhan, Hi 

Fath Khan Fifofc Shth ’00tei 

less 40. 

Finui -h ' . 

Firois Shah* 24. 
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OUnkhipm and 242. 
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Gupta chronology, 2411. 
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d'htlsi uuftt, 122. , 
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Kahir Tarja, 207. 
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■ coinage, 252. . 

Kahvala song, 209. 

Kalpi mint, 122. I 
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Kesavasena, 7, 

Khiy.r lOian, coins of, 190. 

Krafffc, A., 104. 

Krsaa II, 2. 

Kumaradovi, her marriage with ' 
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Kumara Gupta II, 255. 

Kurds. 299. 

Kusana cc>in.s, found along with 
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I Magdalouian Epoch, 280. 

I Mahipala I, 3. 
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! of, 199-200, 

, iMallas, 270-71. 

I Malot mint, 123. 

I Manhali grant of Madanapala, iO. 
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Markoff, A. de, loS. 

Marsden, 103. 

Martyro.se, 319. 

Martyr’s chapel, 319. 
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Messire Jean du Bee, 201. 
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Mirza Zul-Qurnain, 322. 
Mordtmann, A. D., 106-7. 

Morgan, J. de, 109. 

Mortuary Chapel, 319. 
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Muhammad bin Tughlaq, 21, 24; 
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Muhammad Sliah bin Farid, coins 
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211 . 
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Nflgor, history of, 53. 
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VaraMis fl.avescens , 258. 

griseus^ 258. 
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